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And neither do they. 


3, 4, and 5 year batteries. Still no water to add or caps to 
fool with. But now you can choose the power you need and 
the price you want to pay. The JCPenney 3, 4 and 5 Year 
Batteries. Take your choice. 


First there was only one. The JCPenney Battery. 
The first maintenance-free battery. No water to add or check. 
Not even filler caps. Just power. Now there are three more 
Three equally maintenance-free batteries. The JCPenney 
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Cold Cranking Power 


Limited 3 Year Warranty 

THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 

3 YEARS WHEN USED IN 

YOUR PRIVATE CAR OR TRUCK 

* If it fails during the first year—we will 
replace it free. e If it fails during the 

2nd year, we will allow $20.00 towards the 
purchase of a new battery. e If it fails 
during the 3rd year, we will allow $10.00 
towards the purchase of a new battery. 
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Hor 19/9 Ford creates 
an all-new LID. 


FORD' LTD 


FORD DIVISION 


A New American Road Car engineered for todays driving. 
LTD has more passenger room than any LTD ever. 


Ford technology and engineering combine to create 
the 1979 Ford LTD. New from the ground up, with a 
size and shape for today. Yet this re-engineered 


V-8 standard, yet higher 
mileage than last year. Even 
with V-8 power standard, the 
re-engineered LTD's EPA est 
mpg is higher for 1979. EPA 
And this year's 
highway est. is still 22* 


More passenger room than 
any LTD ever! While the 
1979 LTD is sized for today, 
remarkably you'll find more 
room than ever on the inside 
Six passenger seating in an 
ali-new LTD. 


Experience the feel and luxury of the 1979 LTD. .. now. 
Experience a New American Road Car 


Easier handling and parking 
than last year. The new con- 
temporary size LTD provides 
better handling and road 
stability than last year. With 
almost a 4 ft. shorter turning 
circle, it's also easier to park. 


New Master Control Position 
provides: improved driving 
position, more total window 
area, convenient steering col- 
umn mounted controls and re- 
designed instrument cluster. 


*Compare this estimate to the estimated mpg of other cars. Your mileage may differ depending on speed. weather, and distance. 


The actual highway mileage will probably be less than the estimated highway fuel economy. 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Baci 
ve 


Madison 
of mi 


York, N.Y. 10017. Because of the large volume 


il, we are unable to acknowledge unpublished letters. 


Russian energy tour 


In the May PS Special Report, "A Russian 
Energy Tour,” Arthur Fisher has incorrect- 
ly stated that "fuel rods 'burned' with a 
furious blue glow produced by intense ra- 
diation." The blue color in the reactor ves- 
sel is from copper sulfate, which is added 
to the water to control the decomposition 
of the water. 
Robert Novak 
N.E. Ohio Alternate Energy 
Cleveland, Ohio 


| was very interested in your article on 
Russian nuclear power. | am a supporter 
of nuclear energy for peaceful purposes, 
and am pleased to see that its growth is 
continuing despite recent setbacks here in 
the United States. The three main prob- 
lems with nuclear energy are brought out 
in your article: They are economics, secu- 
rity, and technology. Perhaps the ever-in- 
creasing need for energy will bring about 
better cooperation between the nations of 
the world to overcome these problems. 
One small problem in your article con- 
cerned the speed of fisson particles in the 
reactor pool. You state that these particles 
travel at speeds greater than the speed of 
light. Einstein's theory, along with sup- 
portive lab evidence in recent years, 
states that this is impossible. | wonder if I 
have missed some new developments in 
this area. 
Danny Kersey, Orlando, Fla. 


Arthur Fisher replies: "The article is cor- 
rect on both of the technical points raised 
by Messrs. Novak and Kersey. Although 
the water in reactor cores and in fuel hold- 
ing ponds is sometimes tinted blue from 
the addition of chemicals, the intense blue 
light that is emitted in the vicinity of the 
fuel bundles is indeed caused by Ceren- 
kov radiation, named after the Russian 
physicist P. A. Cerenkov. It is produced 
when a charged particle moves through a 
medium, such as water, faster than the 
speed of light in that medium. One phys- 
icist calls it 'a kind of optical shock wave," 
analogous to the shock wave produced by 
a supersonic plane moving through the 
air faster than the speed of sound in air. 
"Einstein's relativity theory deals with 
the speed of light in a vacuum, which is 
the familiar constant c. The speed of light 
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in water or other transparent media is far 
smaller than c; it is that lower speed that 
particles generating Cerenkov radiation 
exceed. Note, however, that it is theoreti- 
cally possible for a particle to travel faster 
than the speed of light (c) and still not vi- 
olate the principles of relativity, so long as 
it never drops below the speed of light. 
Such particles have been hypothesized by 
physicists, and dubbed tachyons." 


Tiny trunk? 


I'm aware that this is an age of downsizing 

in automobiles, but don't you think that 

the 96-cubic-inch trunk on Mitsubishi Mo- 

tors’ new hatchback Mirage ['"What's 
New," Apr.] is carrying things a bit far? 

E. A. Stanczak 

St. Clair Shores, Mich. 


The trunk is small, but not that small. Ac- 
tual capacity is 6.159 cu. ft. 


No-maintenance cistern 


The April article on the construction of my 
cistern states that "cracks will eventually 
appear in the floor," giving the impres- 
sion that there will be maintenance prob- 
lers. Because of shrinkage, a crack of a 
few thousandths of an inch will develop 
around the edges of the floor during con- 
struction, immediately after the floor 
hardens. If not sealed, this crack will per- 
mit considerable water leakage. | sealed 
mine, as described in the article, and in 18 
years, it has required no maintenance. 
Edwin P. Krehbiel 
Lemont, Ill. 


Hybrid cars? 


| was very interested in your latest article 
on the new breed of electric-powered au- 
tomobiles [Feb]. My question is, how 
much work has been done on internal 
combustion/electric hybrid vehicles? It 
seems that such a hybrid could combine 
the best features of both. A small gasoline 
or diesel engine could be computer-run at 
optimum rpm and coupled to a generator 
to charge a small battery bank. The drive 
of the vehicle could then be a small, effi- 
cient electric motor. In this way, the high 
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BOATING BEAT 


By BOB BLACK 


Gasohol on the water? 


There have been a number of stories late- 
ly about cars that run on pure alcohol and 
on a combination of gasoline and alco- 
hol—gasohol. | recalled that some of the 
“thunderboats’’—unlimited racers—used 
to run on pure alcohol. So | called John 
Love of the American Power Boat Assn. 
and John allowed that some did and 
some still do. For instance, he said, some 
of the outboards (125 cc to 2000 cc) in the 
Pro Racing Division work on spirits alone 
and they run very well. 

Never having been one to brood over 
alcohol all alone, | called up a few of the 
boat-engine manufacturers and found 
that they are just starting to look at the 
subject. 


Dr. Burzoe Ghandi, assistant director of 
research for OMC (maker of OMC stern 
drives and parent company of Johnson 
and Evinrude) gave us the most compre- 
hensive summary. A normal mix for gaso- 
hol, says Dr. Ghandi, is 10 percent grain 
alcohol and 90 percent gasoline. Today, 
making grain alcohol uses more energy 
than it provides, so it isn't worthwhile as 
an extender; but we're close to a break- 
through in the economics of using coal to 
produce alcohol. 

The stuff certainly can be used in ma- 
rine engines, he says, and the octane rat- 
ing is higher than normal gas. However, 
its volatility is lower, but because only 10 
percent of the mix is alcohol, that's not a 
major problem. 

With gasohol the engine manufacturers 


can use a higher compression ratio with- 
out knock, and this gives higher efficiency 
in conversion of heat to mechanical en- 
ergy. 

On the negative, alcohol absorbs mois- 
ture (gasoline doesn't) and in two-cycle 
engines there may be a problem in mixing 
the oil properly with gasohol. However, 
Dr. Ghandi thinks this should not be a 
long-range problem; if necessary, new 
oils can be developed. 

Mercury Marine is more conservative. 
That company's spokesman feels there is 
real concern about mixing gasohol with 
oil. But mercury will soon be testing gaso- 
hol in two-cycle engines, and even now it 
"seems to be working" in tests with four- 
cycle engines. 

As to inboards, a representative of Cru- 
sader Division of Thermo Electron told us 
that gasohol probably would not make it 
for inboard engines, and issued a warn- 
ning: Gasohol octanes are down in many 
instances from the 93 advertised on the 
pump. Some of what may be going into 
your boat runs as low as 87. 

If you have twin engines and something 
happens to one of them, come home 
slowly. If you lay on the horses, you can 
(because of the lower octane) get detona- 
tion or preignition and possibly melt the 
pistons. It's better to take the rocking from 
a storm than to lie without power in the 
middle of one. 


Low-priced outboard package 


Families who have held off from enjoy- 
ment of boating in these high-priced 
times might take a look at Chrysler's Strip- 
er bow-rider, a complete boat-motor 
package with the low list price of $3295. 
The outfit includes a 15-foot fiberglass 
boat with cathedral hull, 45-hp outboard, 
steering control box and cables installed, 
dash console (tachometer, speedometer, 
and key switch), running lights, battery, 
and battery box. 

Styling is attractive, with burnt-orange 
shades in hull and motor stripes, carpet- 
ing and fold-down lounge seats and cush- 
ioned bow seats. A smoked windshield 
and black hardware are included. 

The electric-start 691-cc motor with al- 
ternator, all-speed cylinder power charg- 
ing, and fuel-scavenging system is de- 


gr 


signed for the most efficient use of fuel at 
Skiing as well as trolling speeds. 

PS editor Dave Vigren (at wheel, above) 
says, "The Striper is a practical family 
boat for water-skiing, fishing, all-around 
fun. It's comfortable at top speed, or 
riding the wakes. Steering is slow at low 
speeds, but in this hull it’s not a critical 
drawback.” 


Merc will market Renault diesels 


MerCruiser will introduce two new small 
marine diesel engines in the 1980 model 
year. Mercury and Renault Marine Couach 
have reached an agreement that gives 
MerCruiser "exclusive responsibility" for 
marketing and distributing two diesel en- 
gines of 145 and 240 horsepower in both 
stern-drive and inboard models. The 145's 
will be shipped to boat-builders starting 


next month; the 240's will be available in 
January. 

Engineers describe the 145 (219 cu. in.) 
stern-drive diesel as "fast, fuel-efficient, 
quiet, and precisely balanced for signifi- 
cantly reduced vibration.” The engine is 
equipped with a water-cooled turbo- 
charger with aftercooling. 

The 240-hp stern drive (335 cu. in.) has a 
2:1 gear reduction, giving economical op- 
eration and necessary thrust (it will swing 
a 20-inch propeller) for long-distance op- 
eration. 

The inboard version of the 240 is the 
lightest diesel in its class, MerCruiser 
says, with a ribbed, cast-iron block. Its 
ease of installation should make it a popu- 
lar choice for repowering, according to 
the engineers. 


Foiling outboard thieves 


Johnson Outboards is having real success 
in its long-standing program of reporting 
and identifying stolen motors. Outboards, 
large and small, are tempting to thieves 
because most states do not require a title. 
Within hours after a theft it's likely that 
your outboard will have been transported 
to a big city and “fenced.” Johnson says 
that if you own one of its motors (even if 
you're not the first owner), register it on 
an official card with a Johnson dealer. If 
you report it stolen, the serial number en- 
ters the company's updated list of stolen 
motors sent monthly to Johnson dealers, 
insurance companies, and law-enforce- 
ment agencies all over the country. 

To avoid theft, take your outboard 
home if it's portable, or use a long padlock 
to join clamp handles. Use a heavy-duty 
chain to secure a larger outboard to the 


boat. 
[nj 


Cheers for Johnson! 
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This black box 


for your boat 
helpsfight 


dockside 
corrosion 


Placed in AC line (see circuit diagram), the 
Quicksilver Isolator (above) passes alter- 
nating current, but blocks DC through 
ground lead with diode/capacitor circuit. 


By BOB STEARNS 


Several years ago a fishing friend, 
while trolling far offshore in blue wa- 
ter, shifted into neutral to gaff a fish 
hooked by one of the anglers aboard 
his I/O-powered 25-footer. A few sec- 
onds later, with the catch stowed safe- 
ly in the fishbox, he shifted into for- 
ward gear to resume trolling speed. 
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Instead of forward motion, his effort 
was rewarded by a dull metallic 
thump, followed by the rising whine of 
engine rpm that signified no propeller 


resistance. Assuming that the prop 
was fouled and its rubber hub slip- 
ping, he rushed to the transom—just 
in time to see his entire outdrive unit 
disappearing into the clear, green 
depths below! 

The cause was not a collision with 
some underwater object. The culprit 
was dockside corrosion, quietly and 
almost invisibly eating away at the 
aluminum surrounding the stainless- 
steel bolts that held the outdrive in 
place. Finally, enough material had 
wasted away around the head of each 
bolt so there was nothing left for the 
bolts to hold onto. 

It's not an uncommon problem—al- 
though our lesson may have been. 
Fortunately, there are ways you can 
keep dockside corrosion in check—in- 
cluding the use of a new electronic de- 
vice from Mercury. But first you must 
know what you're up against. 


Direct-current buildup 

Although corrosion—in one form or 
another—is more prevalent in salt wa- 
ter (because it conducts electricity 
better), it happens in fresh water, too. 
And at dockside, the problem wors- 
ens. 

That's when boats are connected to 
Shore-side AC electric power. Safety 
regulations require that a three-wire 
power cord be used for this, and that 
one of the wires (usually color-coded 
green) be used to ground the boat elec- 
trically. This wire connects all of the 
electrical equipment, including en- 
gines, with an electrical ground 
ashore to prevent potentially lethal 
electrical shocks. 

That's fine, but it also connects ev- 
ery boat in the marina together, al- 
lowing a buildup of stray direct cur- 
rent to nibble away at your outdrives, 
outboard lower units, propellers, and 
any other metals attached to the hull 
that are in the water. 

Enter the new Quicksilver Isolator 
from Mercury Marine. It's a black box 
that, when inserted in the ground- 
wire circuit, effectively isolates your 
boat from stray direct current. The 
boat is no longer connected in a com- 
mon circuit with other nearby boats. 


Sacrificial anodes—zincs—are used to pro- 


tect underwater parts. Replace them 
when about halfway gone (middle two). 


And once it's out of that circuit, stray- 
current corrosion can no longer take 
place. 

Yet, by the nature of the Isolator's 
design, according to Mercury's Oscar 
Benson, product manager for accesso- 
ries, the Isolator "does not in any way 
interrupt the ground wire's purpose: 
protection from shock hazard caused 
by faulty AC wiring." 

The Isolator is a seven-pound, 8%- 
by-74-by4%-inch aluminum box that 
is mounted permanently in the boat. 
Inside, a circuit consisting of a single 
large capacitor and two pairs of series- 
connected silicon diodes acts as an ex- 
tremely effective galvanic filter: Al- 
ternating current can pass with no re- 
sistance, yet no direct current can get 
by in either direction. (In the past, 
150-pound isolation transformers 
have been required to remove the DC.) 
And no DC means no stray current 
corrosion. In addition, the new Isola- 
tor also has an alarm buzzer built into 
the circuit to warn you if a fault occurs 
in the AC wiring. 

The design specifications of the Iso- 
lator are impressive. It can handle up 
to 5000 amperes long enough to pop a 
fuse or circuit breaker, and may be 
used with dockside outlets rated up to 
50 amps for either 120 or 240 volts. 
Yet the cost—about $200—is still less 

Continued 


Galvanic series (abbreviated version) 


Anodic end 
(least noble) 


Magnesium 
Galvanized iron 
Zinc 
Aluminum 
Cast iron 
Low-alloy steel 
Stainless steel 
Brass (naval, 

yellow, red) 
Tin 


Copper 
Silicon bronze 
Stainless steel 


(passivated) 
Monel alloys 
Cathodic end Silver 
(most noble) Gold 


Lower-unit gear housing shown has been 
destroyed by stray current corrosion. 
Damage was done in just a few months. 


Aftate’for 
Jock lich 


is better 
than 
Cruex: 


Really better. 


If you've got jock itch and you're still 
using Cruex, you should know that 
Aftate is better. 

Aftate's medication has been tested 
and found to be more effective than 
the medication in Cruex for killing 
jock itch fungus. 

Aftate's powerful medication not 
only kills all major types of jock itch 
fungus, but also helps prevent rein- 
fection. 

For the relief of painful itching and 
chafing of jock itch, get Aftate. 

It's the killer. 


Read and follow label directions. 


SS Plough, Inc. 1979 


r. eee -- 


PSJ 


FOR 


Jockitch 


Trial size offer. 


Enclosed i 50¢ (for materials. handling, postage) or 


one (1) -09 oz. Mate Gel for jon good 
far At ton ay nex ctae purse dieu se 

Hate products Send to: 

NAME. 

ADDRESS. PE Goan 
cm. STATE — ZIP. 


Maito: Plough, ne, P. Box 377, Dept. MC, Memphis, TN 38151. Tenn. 
escent ndd t sales lax. Ofer good ot in Continental 
Alaskaand Hawaii. Allow 4-6 weeks for reine Dec. 31,1979. 
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Convert your 
fireplace into a 
functional furnace 


Cut your home heating bills by 
half or even more! 
Insure your comfort in case of 
blackout or fuel shortage. 
THERMOGRATE Fireplace Furnace 
Tubular heat exchan- 
jer with Thermoshield 
amplifier maxi- 
mizes heat output & 
Exclusive. Stainless 
aoa heat Sree K 
tul guarani 
gs should last a 


Installs easily into your 
existing Replace: | d 
modification. 


jue full-view ‘picture window" glass doors 
[di en lesign. 
LI Moh heat output even ‘without blower. 
* Swing-wide doors for easy ash clean-out. 

* Burn coal, wood or paper waste. 
Performance & Satisfaction 
MONEY-BACK GUARANTEED 
Write for FREE color brochure with 
specifications & performance data: 


THERMO RATE ENTERPRISES, INC. 
860-908 


St. Paul, 
fe) GAL TOLLE FREE 1-800-328-0882 


kode n TA 
ThermoGRATE 


© 1979 TEI St. Paul MN 55113. All rights reserved. 


The world’s most 
VERSATILE and USEFUL 
home too 


Arrow 
HEAVY DUTY 


STAPLE GUN 


| SHOOTS 

ASTAPLE 
WHEREVER YOU'D 
| DRIVE A NAIL! 


This versatile hand tacking tool 
makes home repair and im- 
provement jobs a breeze! One 
Squeeze, it's nailed the fast, 
easy one-hand way — with 
other hand free to hold material 
in place! All-steel with patented 
jam-proof mechanism for life- 
time rugged del dependability and 
trouble-free performance. Avail- 
able at leading Hardware, Home 
Center & Discount Department 
Stores Everywhi 


Dockside corrosion 


[Continued] 


Corrosion on land? It can happen. Before 
winter layup, flush well with fresh water 
to prevent cooling-system corrosion. 


than an isolation transformer of simi- 
lar capacity. 

Sound like good insurance? It is, but 
there's even more you can do to pro- 
tect the family vessel. 


Planned sacrifice 

Ittakes more than direct current in 
the water to cause corrosion. Dissimi- 
lar metals are also required to com- 
plete the damaging equation. 

Forms of corrosion—either galvanic 
(from natural voltages produced by a 
chemical reaction between the boat 
and sea water) or from stray current— 
behave essentially like the process by 
which some metals are plated: The 
electric current passing through the 
solution (in this case, water) causes 
the transfer of ions from one metal to 
the other. The stronger the current 
and the greater the dissimilarity be- 
tween the metals, the faster the rate 
of ion transfer. 

The dissimilarities of various met- 
als are well-known. (See abbreviated 
table of galvanic series, covering met- 
als most commonly used by the ma- 
rine industry. The higher on the list 
the metal appears (it's called more ac- 
tive, least noble, or anodic), the more 
easily it gives up ions when immersed 
in a current-conducting solution. 
Those toward the bottom of the list 
tend to take up those ions "donated" 
by metals above them, and these "tak- 
ers" are usually referred to as more 
noble, or cathodic. 

The greater the dissimilarity (the 
farther apart on the table), the faster 
the more anodic metal gives up its 
ions, and therefore, the faster it 
wastes away. 
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Typical examples are aluminum 
and stainless steel. Since the alumi- 
num is more anodic than stainless 
steel, it becomes the “giver,” while the 
more cathodic stainless steel beomes 
the “taker.” The result is that the alu- 
minum eventually wastes away to a 
white powder. The stainless steel re- 
mains unaffected. 

To an extent, the dissimilarity of 
certain metals can be used to our ad- 
vantage for protection of underwater 
components. 

Typical outboard and stern-drive 
lower-unit housings are aluminum, 
while the propeller shafts (and fre- 
quently the props themselves) are 
stainless steel. But, according to the 
list, zinc is a more active “giver” than 
aluminum. So, manufacturers clever- 
ly attach a piece of zinc to the alumi- 
num housing. The aluminum is now 
protected, since the zinc becomes the 
active metal and will waste away—in- 
stead of the aluminum. 

This method is known as cathodic 
protection, and the zinc itself is re- 
ferred to as a sacrificial anode. This is 
a fine idea and it works well—but it’s a 
bit troublesome if the anode you must 
replace happens to be under the hull, 
for example. 


Canceling out the problem 

There’s still another type of cathod- 
ic protection. It’s called an impressed- 
current system. In this, a sensor mea- 
sures the amount of damaging direct 
current in the water around the boat, 
and creates another direct current of 
equal but opposite polarity to effec- 
tively “cancel” it out. This canceling 
current—only a few thousandths of an 
amp—is drawn as needed from the 
boat's 12-volt battery. 

Impressed-current systems, partic- 
ularly when backed up by an extra 
sacrificial anode, are very effective, 
except in one particular situation: 
that same old dockside problem where 
AC shore power is involved. Here the 
levels of stray DC are simply too great 
for an impressed-current system to 
handle. Also, in some cases, if the im- 
pressed-current system is fooled by 
excessive stray currents in the water, 
it can supply more “protective” cur- 
rent than is actually needed. The re- 
sult: even more corrosion. 

I found the Mercury Quicksilver 
Isolator very useful, and think it’s 
good insurance in conjunction with a 
sacrificial anode or impressed-current 
unit. Based on my experience, it’s 
worth the cost. The Isolator is made by 
Mercury Marine, 1939 Pioneer Rd., 
Fond du Lac, Wis. 54935. ga 


Model XEL-12 


Model XL-12 


Homelite chain saws 
cut the worktime. 


K mart cuts the price. 


We've cut the price on two quality chain saws a great take-along for rounding up firewood. 
made by Homelite, the chain saw king. There's It features fingertip controls for easy handling 
the Homelite 12" electric saw (Model XEL-12) and all-weather ignition. Both saws feature 
with lightweight handling and quiet operation. It's | Hornelite's exclusive SAFE-T-TIP to prevent 
double insulated and features a 1.5 -hp 1 l-amp kickback and protect the saw tip. On sale 
motor, plus push-button oiling for longer chain through September 1, 1979 at over 1,400 


life. The Homelite 12" gas saw (Model XL-12) is K mart stores across the U.S.A. 


EX» <a et 
The Saving Place 


Copyright 1979 Kmart Corporation Troy. Michigan 48084 
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A light menthol blend gives low 
“tar smokers the smooth taste 
they want. Never harsh tasting. 


Make the smath move to KGDL 
Super Lights. 


At only 9 mg. tar, 
its lower 
than all these. 


ings and » 
both at only 9 mg. tar: 
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SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Venusian splendor 


This stunning ultraviolet photograph is 
the first close-up, full-disc picture made of 
Venus. It was taken by a camera aboard 
the Pioneer Venus Orbiter, from a dis- 
tance of 65,000 kilometers, and shows a 
roiling, cloudy atmosphere with bright 
cloud formations embracing both poles. 
The clouds whip around the planet from 
east to west (right to left) at a speed of 
about 100 meters per second. The mottled 
clouds at the center of the photo are prob- 
ably convective cells spawned by solar 
heating of the atmosphere. The dark ar- 
eas, which consistently assume C and Y 
shapes, are lower, dark clouds, most likely 
of sulfur dioxide mixed with sulfur. Parti- 
cles of elemental sulfur absorb light at 
certain wavelengths and thus create the 
dark markings. 

Space scientists now think there is a ba- 
sic sulfur cycle in the atmosphere of Ve- 
nus, possibly analogous to our own water 
cycle. It could go something like this: Sul- 
furic acid droplets, together with liquid 
and solid sulfur, drift down from the cloud 
tops, heating as they fall. At the bottom of 


the densest cloud layer, the material be- 
gins to vaporize and break up into water, 
sulfur dioxide, oxygen, and miscella- 
neous sulfur compounds. These break- 
down products then recirculate up 
through the clouds, where they recom- 
bine into sulfuric acid and sulfur in violent 
reactions that are sped by solar ultraviolet 
radiation. 

Pioneer Venus Orbiter will continue to 
orbit Earth's mysterious "sister" planet 
and receive data until April 1980 [see 
"Pioneer Venus," PS, April]. 


Petrified cotton 


Researchers at the U.S. Department of Ag- 
riculture have discovered, without really 
meaning to, how to make cotton turn into 
a clear, glassy material that can conduct 
electricity, if desired. Just soak cotton fab- 
ric in a water solution of a lead salt, and 
then try to burn it at 1100 degrees F. If 
aluminum foil is placed over the fabric be- 
fore heating, it disappears into the glassy 
film and becomes a conducting layer. This 
could make the cotton-glass useful in 
electronic and solar-energy applications. | 


will mail a case of Dutch elm blight to the 
reader who can guess the original pur- 
pose of the experiment. 


New source of X-rays 


The two physicists in the photo above are 
inspecting a perfect, single crystal of sili- 
con that they have used to generate a new 
variety of X-rays called “channeling radi- 
ation." Dr. Barry L. Berman of Lawrence 
Livermore Laboratory and Dr. Mark J. Al- 
guard of Stanford University, with a team 
of other researchers, found that the radia- 
tion was emitted when a beam of sub- 
atomic charged  particles—positrons— 
traveling at close to the speed of light, 
was guided into the channels that exist 
between the atomic planes of a single per- 
fect crystal. As the particles race down the 
channels, they emit X-rays with unusual 
properties. The radiation is highly direc- 
tional, tunable, and contains only a very 
narrow band of energies. If the technique. 
can be developed into a practical X-ray 
source, it might prove valuable in applica- 
tions still speculative, such as analysis of 
the structure of crystalline compounds by 
X-ray diffraction. 


Uncanny star-like object 


“To be honest, | don't have any convinc- 
ing idea what this really is, and neither 
does anyone else.” That's the way one as- 
tronomer, Bruce Margon of UCLA, de- 
scribed a baffling new discovery that liter- 
ally has astronomers all over the world 
coming and going. It is an object -dubbed 
SS 433—in the Milky Way, which seems to 
be traveling at speeds never before re- 
corded in our galaxy. Moreover, it ap- 
pears to be rushing both toward and 
away from Earth simultaneously! 

The unlikely story began in June 1978, 
when two English astronomers discov- 
ered what they assumed was a previously 
unknown binary star in the Milky Way. In 
standard fashion, they analyzed the light 
spectrum of the visible object, a process 
that reveals a star's velocity and chemical 
composition, among other things. Seren- 
dipitously, two teams of radio astrono- 
mers happened to aim their antennas at 
the same object, and found strong radio 
emissions, very unusual for a star. 

Last September, Margon began observ- 
ing the "peculiar" SS 433 with the Lick 
Observatory's 120-inch telescope. When 
he studied the star's light spectrum, he 
was thunderstruck: The spectrum was 
simply not the same as the one that had 
been recorded only a few months earlier. 

Continued 


AUGUST.1979 |13 


12012 Copyright e Andersen Corp Bayport. Minn. 1978 


14 | POPULAR SCIENCE 


Science newsfront 


[Continued] 


For one thing, it seemed to indicate the 
presence of strange, unnamable chemical 
elements. But there were even more stun- 
ning surprises. Astronomers can general- 
ly tell the velocity and direction of a star by 
studying the Doppler shifts of emission 
lines in its spectrum. The line is shifted 
toward the red end of the light spectrum 
in an object that is traveling away from us 
at an appreciable fraction of the speed of 
light; toward the blue end if it is traveling 
toward us. Margon found that one of the 
puzzling lines had been strongly red- 
shifted, another strongly blue-shifted. 
Conclusion: The object was both coming 
and going, moving toward and away from 
us at a speed so great—50,000 kilometers 
per second—that it should have fled the 
Milky Way eons ago. No other star has 
been found to travel that fast. 

As other groups of astronomers around 
the world joined the quest for an explana- 
tion, the puzzlements multiplied. New ob- 
servations showed that the lines shifted 
nightly; they actually made a complete 
round-trip from the center ofthe spectrum 
to the outer edges and back, on a regular 
160-day cycle! 

Says Margon: “It is perhaps the most 
baffling astrophysical phenomenon since 
the discovery of the quasar.” 


Supersonic aircraft test 


The photo above shows a swept-wing 
aerodynamic technology (SWAT) model 
of a supersonic plane being tested in a 
high-speed wind tunnel at NASA's Lang- 
ley Research Center, in a continuing effort 
to explore the possibilities of supersonic 
flight [see "Revival of the SST," PS, July]. 
This model's design can be varied under 
test in two ways: Its wing tips can be low- 
ered (shown in the double exposure) so 
engineers can check how an aircraft's lat- 
eral stability is affected by the downward 
slope of a wing from true horizontal. And 
its leading wing is segmented so they can 
establish the best leading-edge contour 
for subsonic speeds. 


Silo windpower 

Windmills and farms made a natural com- 
bination in rural America long before the 
current energy crisis spurred interest in 
modern forms of windpower. So now we 
have this somewhat daffy-looking, but 
perfectly logical, application of a vertical- 


axis Darrieus wind turbine on a farm 
building—a silo. The object is to get the 
34-foot-long blades as high off the ground 
as possible—without building a costly 
tower—to take advantage of the greater 
wind velocities up there. The 12-kilowatt 
experimental generator is able to supply 
about 25 percent of the energy needs of a 
typical dairy farm. It was installed at Clark- 
son College, Potsdam, N.Y. The Alumi- 
num Company of America helped the 
school with the design and production of 
the prototype wind machine. 

“The Darrieus-type design . .. was cho- 
sen because it has the aerodynamic qual- 
ities of balance and light weight needed 
for maximum efficiency as a successful 
power source for farm use," according to 
Daniel K. Ai, chief scientist for solar and 
wind products at Alcoa Laboratories. WE) 
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Eve-level 
eight 
atcher 


Separate digital 
readout puts your 
exact weight right 
before your eyes. 


Your present scale gives you a number for 
every five pounds -and a line for the pounds in 
between. To make matters worse, the 
needle's at your feet. 

Our scale puts your weight where your 
eyes are—in bold, red, easy-to-read 
numbers. It's marvelous! You step on the 
scale and your weight's right there. A visual 
record of the pounds you shed 

The readout unit mounts with either self- 
adhesive clips or screws. The color's soft 
white, The physical size of the scale unit is 
10.5" x 10.5" x 2.5" and the digital readout unit 
is 4.75" x3' x 1.25". Try it on a 15-day money 
back guarantee. Call toll free to charge it to 
any national credit card or send your check 
for $49.95 plus $5.50 shipping and handling 
to Douglas Dunhill, (Ill. residents add sales 
tax.) Complete with four AA batteries. 
Watching your weight's never been easier 
or as nice. 


Call Toll-Free 
800-621-5554 


Illinois residents please call 800-972-5858 
(In operation 24 hours, 7 days a week) 


* Computer controlled electronic 
accuracy 

e Automatically adjusts to zero 

* 300 Ib. capacity 

* A fraction of the price of doctor-type 
pedestal scales without a digital readout 


Douglas Dunhill 


[AFFORDABLE GURLITY 


Dept. 53-2278 
Ten Douglas Dunhill Drive, Oak Forest, IL 60452 
© Douglas Dunhill inc. 1979 
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Sander stand has table 1| 
45 degrees. Stand can be u 
in vertical position, as sho! 
tipped back with belt horizont 


Mounting stan 
for belt sanders 


The belt sander is the best all- 
around sander a woodworker can 
own. It has the power to remove 
stock quickly, yet its straight-line 
action can give a surprisingly fine 
finish. But the problem with belt 
sanders is that they're heavy and 
awkward when it comes to sanding 
edges or small work. 

Sears has a simple solution to 
this drawback. It's an inexpensive 
stand that holds the sander. Re- 
sult? Your hands are free to manip- 
ulate the workpiece. 

The stand accepts all three- and 
four-inch belt sanders sold by 
Sears. The sanders mount and d 
mount in a matter of seconds via 
two U-bolts and four wing nuts. 

The stand can be used with the 
belt running vertically, or you can 
flip everything 90 degrees and 
work with the belt horizontal. I 
found the vertical position to be 
the most useful working mode. It 
gives the best visibility and control 
for sanding small work. The hori- 
zontal position is meant for heavy 
but I found it easier to tackle 
most heavy work freehand, without 
the stand. 

The stand's worktable is ribbed 
so that sawdust collects in the 
grooves between ribs—not under 
the workpiece. The entire unit can 
be bolted to your workbench or 
temporarily clamped to it. 

The Sears stand comes in two 
versions: a standard model (25962) 
for about $30, and a deluxe model 
(25964) priced at about $35.—AJ. 
Hand 
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Consumer Reports thinks 


you should know: 


1O of the best... 
and 1O of the worst... 
used car buys for 1979 


Before you buy a used car, 
check 10 we rated among 
those least likely to give you 
repair problems. 

For mechanical reliability we pick: 


O 1976 Buick LeSabre V6 

O 1972 BMW 2002 

O 1972 Chevrolet Chevelle 6 

O 1977 Chevrolet Impala/Caprice 6 
O 1976 Datsun B210 

O 1975 Dodge Colt 

O 1975 Honda Civic CVCC 

O 1974 Mercedes 240D (Diesel) 

O 1975 Mercury Comet 6 

CJ 1974 Toyota Corolla 


And 10 among those most 
likely to give you repair 
problems. 

For mechanical unreliability, we pick 


O 1974 AMC Gremlin 

O 1975 Audi 100 

0 1977 Chevrolet Camaro 6 
CJ 1973 Chevrolet Vega 

O 1976 Dodge Aspen 

O 1975 Fiat 128 or 131 

O 1973 Ford Maverick V8 

O 1974 Oldsmobile Toronado 
O 1976 Plymouth Valiant 

O 1974 Saab 99 


Consumer Reports gives you 
the information you won't 
hear from car dealers. 

Today's used car lot is no place to be on 
your own. 

Without help, you could find a "bargain 
that might spend as much time in a repair 
shop as on the road. 

That's why Consumer Reports evaluates 
used cars annually by a rigorous 
Frequency-of-Repair study of over 
250,000 cars. Using the same tough 
standards we apply to testing new cars, 
expensive appliances and home 

products. And evaluating services like 
banking and insurance 

We also rate the new 1979 cars. Besides 
predicting their incidence of repair, we 
unfold techniques that will enable you to 
make a better deal. And show you how to 
save on auto loans. 

Consumer Reports is the nonprofit, 
reader-supported magazine of 
Consumers Union—the nation s leading 
independent organization for testing 
consumer products and evaluating services. 
We don't accept advertising from anyone. 
We buy what we test at retail stores just as you 
do. No "free samples" from manufacturers. 


Five facts our readers learned 
that you could have used: 


1. Shake 'n Bake Barbecue Chicken 
Coating is 50.996 sugar—more than five 
times the percentage of sugar found in 
Coca-Cola. 

2. The Sony 13" color TV proved the most 
reliable in a survey of our readers. The least 
reliable? RCA. 

3. We listed dealer costs vs. list prices for 
92 cars, ranging from the Chevrolet 
Chevette to the Lincoln Mark V, to help you 
strike the best deal. 


4. Two banks can advertise the same 
interest rate for your savings account. But 
one pays only $44.93 for the same period 
for which the other pays $75.30. It's how 
they calculate your interest that counts. 

5. Yogurt costs 264 to 42€ for an eight- 
ounce container, but for the nutritional 
benefits it provides, yogurt is a very 
expensive glass of milk. 

A lot of companies may not like what we 
have to say. 

But remember, those same companies 
spend millions of dollars a year on ads and 
TV commercials for their products and 
services to serve their interests. 

Shouldn't you spend just $11 a year on 
Consumer Reports—so you can get the 
facts that serve your interests? 


Subscribe now and get 
The Medicine Show and the 
1979 Buying Guide Issue free. 


New subscribers will 
receive a free copy of our 
1979 Buying Guide Issue, 
432 pages covering more 
than 1900 products by 
brand name and model 
number. You will also get, 
free, a copy of our reveal- 
ing book about health 
products and services, 
The Medicine Show. And 
that's not all—see details 
of the money-saving offer. 
Then mail the coupon. 


iiec ees meta Eun im asm mma ————— d 
Last chance to subscribe at current rate. 
Save $12.7: Introductory offer to 
new subscribers only. 

You get 11 regular CONSUMERS UNION 

monthly issues of 
Consumer Reports publisher of Consumer Reports 

(newsstand price, Orangeburg, New York 10962 

1.25 ea.), total Please send free copies of the 1979 Consumer 
newsstand price ..... $13.75 | Reports Buying Guide Issue, and the 384-page 
You get the 1979 guide, The Medicine Show. Enter my subscrip- 
Buying Guide Issue, tion to Consumer Reports for a year at $11.00, 
single-copy price ....$ 3.00 | including the 1980 Buying Guide Issue when 
You get the 1980 published. 18-33 


single-copy price ....$ 3.50 

Name. 
You get the 384-page 
guide to health prob- Address, Apt. No.. 
lems and products, " * 
The Medicine Show, City. State, Zip. 


O Payment enclosed 


O Bill me, please 


price 
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Save more. Check if you prefer: 


Please allow 3-6 weeks for delivery. Refund of 
unused portion of subscription guaranteed if you 
wish to cancel for any reason. 


O 2 years—$20 (save $21.00) 
O 3 years—$27 (save $31.25) 
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TASTE THE GOOD TIMES. 


RALEIGH 


Lights, 9 mg. "tar", 0 .8 mg. nicotine; Lights 100's, 9 mg. 
"tar", 0.9 mg. nicotine av. per cigarette by FTC method. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
Extra Burley tobacco fortifies the flavor 


Finally! Genuine tobacco flavor in a low ‘tar'cigarette...plus Double Gift Coupons. 


For free Gift Catalog. Call toll-free: (1-800) 626-5510. (Ky. residents call toll-free: (1-800) 752-6010.) 


NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Sun-heated air drives cone-top vertical generator 


Rising warm air funneled through the top 
of this heat-absorbing cone would drive a 
vertical turbogenerator. The stator of the 
shaftless generator is fixed to the core; 
the rotor is fixed to the turbine and rotates 
with it, on bearing races, inside the stator 


and housing. It's said that the force devel- 
oped by the rising, sun-warmed air would 
be proportional to the height and width of 
the structure and to the temperature dif- 
ference between ambient air and the heat- 
ed air on the inside of the cone. 


Crib folds into suitcase 


Folded into a double-handled package the 
size and shape of a suitcase, this crib. 
would travel easily in the trunk of a car or 
the luggage compartment of a plane. Its 
removable mattress, canvas sides, and 
bedding would be strapped inside the 
folded case. Opened out, it would be 
ready in minutes to sleep an infant in a 
comfortable, familiar, off-the-floor bed 
even when he's far from home. 


Non-slip ramp levels camper 


Gripping lugs, designed to hold on wet or 
frozen ground, would steady this ramp 
while you drove a low wheel onto its 
arced, rocking surface. Curved to a radius 
smaller than that of a wheel, it would ele- 
vate a wheel in a fraction of a turn with 
relatively little slippage. You could then 
chock the ramp with a separate, groove- 
matched wedge to maintain positioning. 


The following patents have been issued on these inventions: Sun-pow- 
ered generator cone—No. 4,118,636 to Merlin B. Christian, Baytown, Tex.; 

ramp—No. 4,034,961 to Kenneth J. Breen, Lyndhurst, Ohio; Sock 
pocket—No. 4,038,699 to William H. Burn, Niota, Tenn.; Suitcase crib— 
No. 4,097,942 to Abraham A. Bridger, New York, N.Y.; Truck cover—No. 


Sock pockets wallet or keys 


Joggers and others who do their exer- 
cises with a minimum of clothing might 
find it handy to carry a few essentials in 
pocketed socks like these. Adapted to be 
fashioned on standard knitting machines, 
the pocket would be spaced below the 
cuff and extend downward to lie—or hold 
the things stashed in it—snug against the 
wearer's lower leg. 


Truck cover cranks out 


Dump trucks and others with open bodies 
might carry fuller loads with less spillage 
if they were fitted with this roll-out cover 
assembly. Extended or retracted either by 
a motor or hand crank, the canvas top 
could be moved to either position by one 
man. It would be able to secure differing 
loads faster and more snugly than a con- 
ventional pullover covering. 


4,030,780 to Raymond H. Petretti, Whitestone, Queens County, N.Y. 

Copies of patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. To 
write to an inventor, if address above is insufficient, address him by name 
and patent number in care of the Commissioner. 
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ADVENTURES IN ALTERNATE ENERGY By HIGHAHBISTEPEER 


Abimonihly sampling of projects PS readers have 

devised to conserve or replace fossil fuels This PS reader's project combines geo- 
desic dome and solar greenhouse in 
the form of an ellipse. Why elongate 
the dome? “A circular shape wouldn’t 
work for solar heating,” explains Da- 


Geodesic ellipse forms a vid Bynum, "because there wouldn't 


be sufficient south face for the vol- 


ume." So Bynum designed this unique 
SO ar reen ouse elliptical dome, with the east-west 
axis running lengthwise through the 


27-foot-long structure. 

"The shape is like an igloo,” Bynum 
goes on to say, "though I didn't have 
that in mind at the time I was design- 
ing it. It just goes to show you that so- 
called primitive man was designing 
heat-efficient structures long before 
modern man started building his 
glass-and-steel high-rises." 

Bynum built the greenhouse as a 
VISTA volunteer. He says he was 
helped in the construction by "kids in 
the summer Manpower program, 
Manpower workers in the weatheriza- 
tion program, and anyone else I could 

Continued 


Elliptical solar greenhouse is an eye-stop- 
per (left), David Bynum is shown below 
with test instruments: thermometers, 
light meter, and watch mounted on board. 
A movie camera, set to take one frame 
every 175 minutes, recorded data. 
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GREAT GOING, PONTIAC! 


NO FULL-SIZE CAR SOLD IN AMERICA 
GETS BETTER ESTIMATED EPA GAS 
MILEAGE THAN THIS PONTIAC. 


that gets a better EPA estimated MPG than our 79 

Pontiac Catalina. In EPA tests, Catalina chalked up 
the circled estimated 
MPG with that of other 

trip length and weather. And your actual mileage 

will probably be less than the highway estimate. 

estimated MPG figure 

is 38% better than just 

in California.) That's 

comparing '76 and '79 


impressive estimates. 
2 
(i8) cars. Your mileage may 
Your mileage will also be lower in California. 
a few years ago. (Per- 
Catalinas TO THE 


You simply can't buy a full-size car in this country 
Remember: Compare 
EPA ESTIMATEMPG HWY ESTIMATE Vary, depending on speed 
What's more, the 
centage increase less 
equipped 


with standard engines? Rather impressive. 
Especially when you consider what Catalina 
offers. More headroom. More rear legroom. 
More passenger and luggage volume overall than 
its 76 counterpart. Now that's more Pontiac 
Handsome appointments. Like standard full- 
width seats. Simulated regal walnut on the instru 
ment panel. New trim. New fabrics. 
Many more ovailable features. From Rally RTS to 
wire wheel covers to nine different sound systems. 
Plus trim new styling that we think makes this 
the smartest looking Catalina ever and your smartest 


full-size buy of the year. Test-drive one soon 
*Catalinas are equipped with GM-built 
engines produced by various divisions. See 


your local 


ONTIAC © 
ALLON y = 


———— 


Bastion of | Se, 
Freedom of = 
Choice. 


for grow 
plants in . 
bles for Shin, 


Hub-and-: str, KA 


Bynum used EA 
struts. Hubs—us ree “ep. 
segments intersec%, 25 
rior-grade plywoods,* »Á 
south-facing side ar 
fiberglass outside an 
with a one-inch air sp! 
on the north face of th 
are opaque sandwiches: 
plastic insulation faced ir 
with weatherproof paneling’ 

Access is provided in a shor 
sion on the east end of Bynum's 
house (though it could be built o! 
west end, as shown in our drawi 
While Bynum's plan does not call 
an air-lock entry, it should be eas 
| to add a second door inside. 

Thermal storage—essential for any 
solar greenhouse—is in the form of 13 
55-gallon drums painted black and 
filled with water. They are placed so 
they are directly exposed to the sun. 

Bynum reports that the greenhouse 
has performed satisfactorily with no 
backup heat. He documented perfor- 
mance by mounting three thermome- 
ters, a watch, and a photographic light 
meter on a board, then photographing 
the instruments every 1% minutes 
with a time-lapse-controlled movie 
camera. "I had a record of storage tem- 


i Some insurance agents offer the policies of a single perature, inside air temperature, out- 
insurance company. And that's okay. side air temperature, and light strik- 

But Insurance Store agents are independent. So ing the drums,” explains Bynum. "I 
they're free to offer you all the policies, coverages found that even on a cloudy day the 
and services of many leading companies. Which gives drums store sufficient heat to keep the 
you a better chance to choose the plan that's best for | greenhouse from freezing on nights 


when the outside air temperature is in 
the low teens." 

David Bynum will reply to readers" 
questions, if they're accompanied by a 


your special requirements. 
You can depend on the Insurance Store agent to 
help you make that choice wisely (and to follow | 


through with conscientious service when you need it). | stamped, self-addressed envelope. Á 

He or she might very well recommend one of our set of plans costs $7; it includes a tech- 
innovative Continental Insurance package policies. nique to lay out the ellipse, using a 
But if another company's policy can solve your prob- rope loop and stakes, and a clever col- 
lems better, you can get their plan. That's the beauty or-coded system to assemble the 
of “freedom of choice.’ And that's the beauty of | dome's hub-and-strut structure. His 


The Insurance Store. 
To find the nearest Store, call an agent listed under 
Continental Insurance in the Yellow Pages. 


address is 1424 Columbine #1, Den- 
ver, Colo. 80206. uu 


Your idea may bring you $200 


Every other month, we present a project developed by a 
PS reader and pay the inventor $200. To enter, send us 
black-and-white glossies (one photo should show you 
demonstrating the device), plus a description and 
sketches. Include your name, address, and social-secu- 
| rity number. No material can be returned unless you 
enclose a stamped, self-addressed envelope. 

Since space won't permit us to present projects in 
detail, we'll expect inventors to answer any reasonable 
query from readers, if it's accompanied by a stamped 
envelope. 

Mail entries to Energy Adventure, POPULAR SCI- 
ENCE, 380 Madison Ave., New York, N.Y. 10017. 


featuring = 
From The Continental insurance Companies, subsites of The Continental Corporation 
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POLICE RADAR MEETS ITS MATCH. 


ON 
1 


OF F 
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With GUL's Micro Scan, you 
can own a high-technolo 
radar detector for only $15. 

Your radar detector should do 
two things well: give you as much 
advance warning of police radar as 
possible, and screen out false 
signals. And few competitive units 
are able to perform both these 
functions well. However, the GUL 
G-73, developed by B.E.L. Labora- 
tories represents a breakthrough in 
both sensitivity and false signal 
rejection in a compact, well- 
designed case. 


Road Superiority. 

The 10-year researched GUL 
has been tested numerous times 
against such units as the Fuzzbuster 
XK, the Whistler XK and the XK 
Snooper. In separate tests conducted 
by the Canadian Tire Corporation 
and Motor Consumer Report, the 
GUL demonstrated a detection dis- 
tance significantly greater on both X 
and K bands, than all three competi- 
tors. Its nondirectional elliptical horn 
antenna receives these signals from 
front, back, and sides, and is even 
sensitive enough to detect the new 
short pulse KR-11 radar. Signals of 
less than .01 millionths of a volt 
(ranging from 9.445-24.445 GHz) 
are sufficient to trigger the alert 
signal and provide valuable warn- 
ings when approaching hills and 
curves. An adjustable gain control 


o SCAN 


A good driving record makes for lowe! 
rates and prevents possible loss of your driver 

GUL can help protect yours. It may even pay for itself 
within the first year of use, depending upon your 
driving habits. 


knob lets you optimize GUL's sen- 
sitivity for both city and country 
conditions. 


Doesn't Cry “Wolf.” 
The GUL takes full advantage of 
modern integrated circuit tech- 
nology to provide a capability of 
more than 100 transistors. Many 


as few as 20 transistors and they just ; 


don't work as well. GUL's sophisti- 
cated circuitry is completely 
shielded by a diecast and extruded 
aluminum case. This not only 
provides a better wearing case than 
the often used plastic ones, but also 
protects the input terminals from 
stray signals, the most common 
cause of false alarms. In addition, 
the GUL uses an internal voltage 
regulator, commutating filter, and 


synchronous detector to reduce 
power consumption to a minimum 
and provide a more stable gain 
setting—features usually found only 
in units costing twice as much. 


Two Warnings You Can't Miss. 

The GUL uses a double warning 
system. Both a tone and light come 
on in the presence of radar. And 
both remain on until radar is gone. 
Yov're never lulled into a false sense 
of security by a tone that sounds 
once and then goes off. And you 
can control the tone with a front- 
mounted on/off switch. 


Quick Installation. 

The GUL detector is one of the 
most compact units available, meas- 
uring only 4"x3"x4V4 ", and weigh- 
ing just 20 oz. Its aluminum case is 
finished in glare-free matte black 
and comes with its bracket in place. 
To mount, simply take the adhesive 
Velcro pad, peel off the back, and 
adhere it to the top of your dash- 
board. The bottom of the bracket 
has a matching Velcro foot which 
anchors your unit securely on top of 
the dash. It plugs into your cigarette 
lighter. That's all there is to it. The 
same Velcro mounting also allows 
for easy removal in seconds to 
prevent theft. The small size GUL 
will fit into any glove compartment. 


Try It Yourself. 

Order the new GUL detector 
today. Better yet, road test it your- 
self. See how comforting it is to 
observe police radar when it's ob- 
serving you. If you don't find it to be 
the best electronic counter-intelli- 
gence you can have for $79, simply 
mail it back. Your GUL comes with 
The Sharper Image two-week return 
privilege and a manufacturer's 
120-day warranty. 


ORDER NOW TOLL-FR 


Call the toll-free ordering number [| 
below and charge it to your credit 

© card,or send check for $79 plus W 

I $2.50 delivery (add $4.74 tax in CA 


B (800) 227-3436 
fit In California (800) 622-0733 


THE SHARPER IMAGE" 


260 California St., Dept. GL-051 
San Francisco, CA 94111 
(415) 788-4747 


^W 
[| 
a 
| 


©1979 The Sharper Image 
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WORDLESS WORKSHOP 


By ROY DOTY 


Davis of Storm Lake, lowa, for this idea. Send yours 


$50 to Ron M. 
(with Social Seci ordless, POPULAR Science, 380 Mad 
'e. 


urity No.) to Wi adison 
Ave., N.Y., N.Y. 10017. Only purchased ideas can be acknowledged. 


FILTER 100s: 10 mg. "tar", 0.8 
Yi mg. "tar". 0.8 mg. nicot 


The Vantage Point 


Where dia. taste and 
g lowtarmeet. 


DO-IT- 
YOURSELF 


FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


$220 


(including movement 
dial) 


. aih direct 
prices 
* Heirloom quality 
* Solid 3/," hard- 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 
* Easy to assemble, 
parts pre-cut 
* Solid brass West 
German chiming 
movements 
* Money back 
guarantee 
* Prompt shipment 
MASTER CHARGE and 
BANKAMERICARD/VISA 
ACCEPTED 
Write for FREE 


color catalog 


EMPEROR’ 


CLOCK COMPANY 


Dept. 129 Emperor Industrial Park 
Fairhope, Alabama 36532 


Enjoy the warmth 
and beauty of a 


fireplace... PLUS 
the high efficiency 
of a wood stove! 


NEW! The first 
economical and 
highly efficient al- 
ternative to a 
built-in fireplace: 

THERMOGRATE 

Free-Standing Fireplace/Stove 

e 5-Way system delivers more heat 
output from less wood. 

* Costs less to buy & install. 

* Deluxe full-view ‘picture window" 
glass doors. 

* Integral Stainless Steel tubular 
heat exchanger... delivers high 
heat output w/o blower! 

* Antique Red or Satin Black. 
Performance & Satisfaction 
MONEY-BACK GUARANTEED 
Write for FREE Brochure: 
THERMOGRATE ENTERPRISES, INC. 
2785 N. Fairview Ave., Dept. 860-908 
P.O, Box 43021, St. Paul, MN 55164 
Or CALL TOLL FREE 1-800-328-0882 


[74 Weve 3 4 
ThermoGRATE 


© 1979 TEI St. Paul MN 55113. All rights reserved. 
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"SAY, SVOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Vapor lock? 


lowna 1978 Concord motor home. It has a 
Dodge 440 engine with thermo-quad car- 
buretor. When | stop or slow down, it va- 
por-locks so badly that the engine will 
only idle; any attempt to accelerate makes 
it buck, snort, and quit. | put in an electric 
fuel pump and insulated and rerouted the 
fuel line. Then | ducted the air-cleaner in- 
take to get outside air with a four-inch 
duct. This helped some, but I (and others 
I've talked to) still have problems. Please 
help. 


Ferris Moored Jr., Martin, Mich. 


Hot fuel is the cause of your problem. 
First, switch to a nonmetal fuel line, such 
as Aero-Quip. Next, if the filter is between 
the fuel pump and carb, put it in a cooler 
location. Put a homemade aluminum baf- 
fle under the carb to keep it from soaking 
up engine heat. And put an air duct to the 
carb fuel-line area. Your problem is hot 
fuel, not hot carb air. 


Diesel-fuel problem 


What can you tell us about the problem of 
gas contamination in fuel-injected cars? 
My 1977 Rabbit Custom has been in and 
out of the shop since last August because 
of a brown-red glop that has messed up 
the entire fuel system. 

| think the entire fuel system has been 
replaced. The tank has been cleaned 
twice—once off the car and all the lines 
blown clean—and it's still messed up. 

The latest symptom is very poor start- 
ing when the engine is warm. 

What is the smart thing to do? I'd like to 
minimize the expense and time in the 
shop. l'd also like to have a return to reli- 
able transportation. 

Is this a problem for which a real fix is 
known? Is this a problem with fuel-in- 
jected cars in general? 

Irwin J. Faibisch, Laurel, Md. 


Small diesels use very small amounts of 
fuel. Orifices are therefore very, very 
small, so fuel must be very clean. The in- 
jectors squirt around 1500 times a minute, 
and it takes one hour to run seven pounds 
through (or 99,000 squirts — one gallon of 
fuel). Pressure, temperature, and mois- 
ture can cause diesel fuel to react, so 
chemically the fuel must be very correct. 
As l've said many times, when you go to 
the bottom line, diesel is not a good fuel 
for cars, and small cars in particular. 


Decreased mileage 


| have a 1975 AMC Sportabout (30,000 
miles) with a 258-cu.-in. engine. For the 
past two months, my fuel-economy- 
gauge needle has been on the edge of the 


solid-orange range (steady at 50 mph), 
and my gas mileage has decreased from 
18 mpg to 13 mpg. The local AMC dealer 
has checked the car thoroughly three 
times and finally given up. He has re- 
placed the accelerator-pump diaphragm 
twice, checked ignition and vacuum sys- 
tems, carburetor, etc., but can find noth- 
ing wrong. 

The fuel-economy-gauge needle acts 
normal (in the green at 50 mph) when the 
engine is cold, and moves to the orange 
only after the engine has warmed up. 

What can | do to get this car operating 
normally again with the 18 mpg it should 
be getting? 

Glenn O'Brien, Elizabeth City, N.C. 


Have a cylinder-leakage test performed, 
and check the camshaft for possible ab- 
normal wear on one or more lobes. 


When to change oil 


| just bought a new Datsun. | want to keep 
it for 10 years. My question is about oil. 

After the initial 1000-mile break-in, | re- 
placed the oil with the new Mobil 1 syn- 
thetic. It cost me $21 plus tax. The Datsun 
dealer's mechanic told me that the best 
thing | can do for my car is to change the 
oil every three thousand miles, regardless 
of what the manufacturer's recommenda- 
tion is (every 6000 miles). I'm not spend- 
ing $20 every 3000 miles! 

Smokey, does it pay to stick with the 
Mobil 1 and change the oil every 12,000 
miles? | have read your earlier comments 
on synthetic oil, but l've never heard you 
compare the use of synthetic for long 
change intervals vs. natural oil with short 
change intervals. 

Louis S. Haffner, Ventura, Calif. 


/ don't like long oil-change intervals. Eco- 
nomics is your choice. | wouldn't run over 
6-7000 before an oil change. Forget 
whether oil can take it. | believe an oil 
change is the only way to get the dirt out 
of the engine. 


Wants to raise compression 


| have a 1975 Cadillac with a 500 c.i.d. en- 
gine and an 8.5:1 compression ratio. It re- 
quires unleaded gas. Now that unleaded 
gas with a 97 research-octane rating is 
available, | would like to increase the com- 
pression ratio. Would it be feasible to 
plane the heads? If so, how much can be 
taken off? If possible, | would like to get a 
10.5:1 ratio. Anything should be an im- 
provement. 

George M. Bosley, Butler, Pa. 


George, if | ever saw anybody looking for 


trouble, it's you. Last thing in the world I'd 
do is raise the compression. High-octane 


fuel is a problem. Most people can buy 
good enough fuel to run 8.5:1 engines. 
But current fuel problems will lead to a 
single fuel for cars, and | doubt that it will 
be over 91-92 octane. And that means you 
don't want a high-compression engine in 
your family car. 


Vega engine replacement 


| have a blown engine in my 1972 Vega, 
and would like to get another engine. The 
car has an automatic transmission. What 
ather engines will hitch up to it, other than 
a Vega or Monza engine? 

David Mattison, Ware Shoals, S.C. 


For the easiest and cheapest route, use a 
Pontiac Iron Duke. For something extra- 
nice, put in a Buick V6. 


On turbocharging 


I recently bought a 1978 Datsun 280Z but 
am disappointed with its performance. | 
would like to install a turbocharger, but 
I'm worried about the engine being anni- 
hilated by the turbo. Will | ruin my engine 
or shorten its life or reliability by installing 
a turbocharger (with a seven-pound 
boost)? Do you think the price of turbo- 
charging will come down now that Detroit 
is turbocharging some cars? 

Michael A. Kroeger, Madison, N.J. 


If a kit is installed correctly, | don't think 
you'll ruin the engine. But I feel it's for a 
car buff with a good income, notfor mom- 
and-pop transportation. | believe a turbo 
isa must for every car and that it will be on 
every car within a five-year period. But I 
still think it's necessary to design a turbo 
into an engine from a clean piece of pa- 
per. 


Bearing knock okay? 


| have a 1977 Pontiac LeMans with a 301 
V8. Every time | start it after the engine has 
been stopped for about an hour, it sounds 
as if the bearings have dropped their oil. 
The dealer tells me that he has quite a few 
on the road with the same problem and 
that there is nothing wrong. The engine 
now has 6000 miles on it and the bearing 
knock has been there since it was new. 
This "nothing wrong" has me quite con- 
cerned. As soon as the oil-pressure light 
goes out, the knock stops. 

Chester G. Frantz, Tamaqua, Pa. 


I believe your dealer told it right. | suspect 
the front main is draining the oil system, 
and it takes a few seconds for pressure to 
build up and support the crank. It doesn't 
seem to hurt anything. But it's sure hard 
to feel comfortable with. 


Each month in Popular Science Smokey 
Yunick answers questions on cars—fam- 
ily cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
"Say, Smokey—," Popular Science, 380 
Madison Ave., New York, N.Y. 10017. 
Questions cannot be answered by mail. 


Repainting your home? 
ms better or lasts longer 
Olympic Overcoat: 


Olympic Overcoat was made for previously-painted sur- 
faces. It covers old paint with amazing ease— Overcoat seems 
to flow like cream. Yet it wears like iron! That beautiful 10096 
acrylic latex finish lasts for years. Olympic guarantees it or your 
money back. Just follow easy label directions. ===> 

See all 25 colors at your Olympic i wa x. 
He's in the Yellow Pages. Or write Olympic: t 
Dept. C, PO. Box 1497, Flows like cream, 
Bellevue, WA 98009. wears like iron. 


Please enter my subscription for 
O 6 issues at $4.97 


er O 12 issues at $9.94 
Get your subscription to 


HOMEOWNERS HOW TO P !8 issues at $14.91 


now. Mail the attached 
form to: Robert Harlan, 
HOMEOWNERS HOW TO, Address 
P.O. Box 2841, Boulder, 
Colo. 80302. City 


State, zip 
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There's a new-fashioned 
hardware store in town. 


» 


Sentry Hardware. With a 
brand-new sign, and some old- 
fashioned ideas. Because 
Sentry is more than a 
store able to provide 
you with exactly the 
right tools and supplies A 
you need, at a price 
that's fair and | 
reasonable. Sentry is 
people. Friendly, 
helpful, knowledge- 
able people. 

So when you're 
ready to do-it-your- 
self, start off at the 
hardware store 
where people are 
ready to help. 


SENTRY. When you're ready to do-it-yourself. 


Hardware check the Yellow Pages under Hardware for the Sentry Store nearest you 


Interested in becoming a Sentry Hardware dealer? Contact us at Sentry Hardware Corporation 


THE FUN MACHINES 


. that work, too! 


These rugged off road vehicles 
are powered by 5 hp to 16 hp + 
American-made engines. 
Engine is completely as- 
led, frame is welded 
lk and painted. You just bolt 
everything together 
and start riding. 
Kit priced from 
$399.95 and $799.95. 
For a FREE color 


brochure with complete de , write tod: 
¿carl Heald, INC. osos 20. Box 1148, Benton Ha 
rom 
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Wheeled dolly 
climbs the stairs 


Need to haul a heavy load upstairs? 
This stair-climbing dolly by Cabo AG, 
Hermannswis 9, 9443 Widnau, Swit- 
zerland, could make the job easier. 
The two caster-tipped legs swing down 
to act as a fulcrum for levering the 
cart up each step. Pushing down on 
the handles rolls the front wheels up 
over the riser as the legs slide along 
the lower tread. Tipping the cart 
forward shifts the pivot point to the 
front wheels so the legs can be hoisted 
up to the next step. At the top, the 
legs retract and the cart wheels along 
like an ordinary dolly. Its handles can 
be raised to any height, so it’s possible 
to negotiate even shallow steps with- 
out stooping. With a load capacity of 
220 pounds, the dolly can handle even 
heavy domestic equipment such as 
washing machines. The unit can be 
left unattended if necessary. It col- 
lapses for storage.—David Scott 


Drill-bit gauge 
for accurate angles 


Precision grinding of twist drills 
might be easier using this multipur- 
pose French gauge. It measures the 
height of a bit's two cutting edges— 
which must be equal—and indicates 
whether the point is centered. The 
gauge's rotary sector also measures 
critical angles, including the point 
angle and the clearance angles of the 
cutting edges. A table lists angles for 
the most-used materials. The maker 
is Ets. Amka, 47 rue Louis-Blanc, 
92400 Courbevoie, France.—D.S. 


Introducing... 


The 


Fresh-Air 
Phenomenon 


Guaranteed to Control Odors. 


The only electronic air freshener listed by (8) 


Now, through this exclusive scientific breakthrough, indoorair can be 
purified in exactly the same way outdoor air is purified by lightning during 


a thunderstorm. 


Think of that sweet "country fresh air" smell 
following a thunderstorm. That's actually the 
absence of odor. The electrical activity in the 
air created by lightning adds a small nega- 
tively-charged electron to each oxygen mol- 
ecule in the air. Science has long recognized 
the miracle of this phenomenon known as 
ionization, Amazingly.theseionized molecules 
combine with any odor-bearing molecules in 
the air—destorying them 

The Environ-air unit's patented process 
electrostatically creates these same nega- 
tively-charged oxygen molecules that per- 
meate any enclosed space and attract odor 
molecules like a magnet until they re totally 
“neutralized.” 


BEFORE ENVIRON-AIRE 
There were two ways to control odors: Dilute 
— constantly recycle fresh air to dilute odor 
molecules or deodorize—constantly mask 
odor with a heavy perfumy scent. Now, with 
Environ-air, there's a third, more effective 
and highly scientific way. And that’s to destory 
all organic odor molecules electronically 


WHAT THE ENVIRON-AIRE IS NOT 
It's not a one-shot cover-up. It doesn't mask 
odors—it destroys them electronically. And 
it kills tough odors continuously — not tem- 
porarily like sprays, wicks, stick-ons, ete. 
here are never any chemicals to buy, bulbs 
to burn out or filters to replace. The unit uses 
Only as much siectricity as a 25-watt light 
bulb. 


WHAT IT IS 

The Environ-aire is a continuous air-cleansing 
process so unique it's patented. It uses the 
latest in space-age electronic technology to 
create the first energy and cost-efficient air 
purification system for the home. Even in a 


I CAMBRIDGE 
E INTERNATIONAL, Inc. 


8700 Waukegan Road Morton Grove. Ilinois 60063 (312) 966-5510 
Order Now — Call Toll Free 
800-621-5559 
(In Illinois call 800-922-5858) 

24 Hours A Day—7 Days A Week 


5 UNBREAKABLE PROMISES WE MAKE TO YOU 


We promise that each exciting product we introduce to you has been carefully evaluated 
and judged by an independent panel of consumers and found to be | 


. A genuine value at a special price 
2. Made of only the finest quality components 
. Covered by the manufacturer's own warranty plus our 


guarantee 
. Excellent enough to earn government approvals or UL listings (when applicable) 
. Developed from the most advanced technology available 


srnoke-filled room, you will be breathing only 
clean, fresh air all day long 


FORCED AIR — THE MOST IMPORTANT 
NEW FEATURE INNOVATION 

One of the secrets of this new system is that it 
keeps the ionized air in constant motion. The 
Environ-aire is the only electronic air fresh- 
ener that continuously "pumps out" ionized 
Oxygen molecules into the air, permeating 
every square inch of space — ready to attack 
and deactivate any odor-causing molecules 
instantaneously. Keeping the ionized air c 
culating is such an important factor that so- 
Called "space age" air fresheners without it 
are truly outdated. Without it, odor-killing 
molecules simply fall to the ground near the 
unit, rendering them useless against odors. 


A DUST-FREE ENVIRONMENT: 
AN UNEXPECTED BONUS 

The Environ-aire also de-activates dust parti- 
cles suspended in the air. The ionized oxygen 
pumped into your room will attach itself to 
any impurities in the air. causing them to fall 
to the ground. Ahhhh.:.what's left is pure, 
clean air 


PROVEN EFFECTIVE IN HOSPITALS, 

FISH MARKETS, PET SHOPS & MORE 

Prior to this special introduction to con- 
Sumers, hundreds of Environ-aire units were 
used by businesses with their own peculiar 
odor problems. After using it for over 8 months 
they found it to be the only answer to annoy- 
ing, persistent odors. Why? Because it out- 
performs other systems in what it does and 
how it does it. 

TO USE IT IS TO LOVE IT 

You will feel the difference immediately. The 
Environ-aire will cleanse any 20 x 20 room of 
odor-causing molecules within just 5 minutes! 


r------ 


Clip and mail to: 


U.S. Government Patent No. 3,925,673 


Imagine how exhilarated you'll feel with a 
fresh supply of ionized oxygen surrounding 
you day and night! 


CLEAR THE AIR ONCE AND FOR ALL 

In the kitchen... bathroom... basement 
nursery...pet areas...smoke-filled offices. 
Use it anywhere stale, musty, offensive or 
püngent odors are a problem. The attractive 
wood-grain unit is compact—10' x6' x4' deep 
—and lightweight —only 8 pounds. It can be 
wall mounted as an inconspicuous permanent 
fixture where annoying odors tend to ac- 
cumulate. Or, it can be moved from place to 
place as needed, taking up little space on a 
Shelf or floor. And installing it is simple — just 
plugit in. It uses regular household current 


LET YOUR NOSE PROVE ITS 
EFFECTIVENESS IN YOUR HOME 

OR OFFICE 

Thé Environ-aire may sound too good to be 
true. That's why we offer a 30-day trial period 
and ask you to really give it a workout. For 
starters, simply turn the unit on, then cut up a 
big. juicy onion. No tears. No smell 


SOLIDLY BACKED 

If anything goes wrong with your unit during 
the first year Environmental Electronics Cor- 
poration will repair it—without charge. 
Although the Environ-aire is built to last and 
bé virtually maintenance free, it's still nice to 
know the manufacturer is service conscious. 


SPECIAL INTRODUCTORY PRICE 

The Environ-aire is manufactured for Cam- 
bridge International by EEC. We are offering 
this exciting new product directly to our cus- 
tomers exclusively through the mail for only 
$119.95 during ournationalintroduction. Order 
one at no obligation today. 


| Cambridge International, Inc. Dept. PS-8 
| 8700 Waukegan Rd.. Morton Grove, Ill. 60053 


| C] Please rush me 


Environ-aire unit(s) at just $119.95 each plus $6.95 


shipping & handling. (Ill. residents add 5% tax.) | understand that if | am not 


absolutely satisfied with my purchase, | may return it within 30 days for a 


LJ American Express 
Accounts 

| ame 

added 30-day money-back || Address 

| city — = 

| Signature — — — 


| prompt and courteous refund 
| C Check or MO enclosed. C Charge to: C Visa O Master Charge 


Exp. Date 


State 


MOIORCYCLING 


By RAY HILL 


Suzuki GS 850 
—3200-mile road test 


When Suzuki introduced its handsome 
850 shaft-drive a few months ago, | knew 
exactly how | wanted to test it—ride it to 
Daytona and back. | did. And that 2200- 
mile trip plus another 1000 miles of street 
riding has given me a pretty good idea, | 
think, of the strengths and weaknesses of 
this DOHC-four touring bike. 

On the plus side: 

Shaft-drive. De rigueur nowadays on a 
serious touring bike, it eliminates chain 
maintenance and chain-lube spatter on 
rear wheel or clothes. There is no detect- 
able slop in the drive train. 

Good suspension and comfortable seat. 
Rear shocks have adjustable damping, 
and front forks are of the air/oil/spring 
type—a /a the fine-handling GS 1000. I've 
been running the rear shocks with the 
softest spring preload, and the damping 
in the mildest position, with 20 psi of air in 
the front forks. Running this soft gives a 
comfortable ride, yet allows surprisingly 
spirited cornering. 

The seat is one of the most comfortable 
stock seats you'll ever sit on. Coming back 
from Daytona, | rode 950 miles in one day. 
When I climbed off that night, my bottom 
wasn't sore. Nor was | excessively tired, 
which is a tribute to a harmonious blend- 
ing of all the things that make or break a 
touring bike—handlebar position, suspen- 
sion, vibration levels, and so on. 

Quick acceleration. It's not going to 
show its taillight to a Honda CBX in the 
quarter-mile, but it is capable of ripping 
off elapsed times in the 12's with speeds 
in the neighborhood of 105 mph or better. 
That's plenty quick. And out on the street, 
if you need to pass somebody in a short 
distance—no problem. You won't have 
the roll-on passing power in top gear of 
Yamaha XS 11, but snicking down a gear 


32 | POPULAR SCIENCE 


or two will give you the same results. Top 
speed (as indicated on the speedo) on a 
test-track straightaway with a Windjam- 
mer fairing and lowers, and me sitting 
bolt upright, was about 112 mph. 

Smooth and quiet. At normal speeds, 
the bike is rock steady. There's no vibra- 
tion in the handlebars or foot pegs, and 
mirror images are crystal clear. Nor will 
the exhaust note annoy you or others. | 
did find on the track that once the bike 
reached an indicated 70 mph the handle- 
bars began buzzing mildly, and that vibra- 
tion increased slightly as the speedo nee- 
dle climbed higher. 

Good brakes and tires. Excellent IRC 
tires do a fine job of road-holding on all 
types of surfaces, wet or dry. Twin-discs 
up front are easily controllable with two 
fingers, even in panic-stop situations. The 
rear disc also works well. 

Good handling. It won't out-corner a GS 
1000 (the acknowledged big-bike han- 
dling king). But for a fairly heavy (dry 
weight 558 Ibs.) shaft-drive motorcycle, it 
handles very well. 

Acouple of road-racing buddies accom- 
panied me for a little sport riding along 
some crooked back roads near the Day- 
tona International Speedway, and | was 
very impressed—not only with how well 
s held in the corners, but at how 
able the machine was. A touring 
rider with a little sporting blood in his 
veins will not be disappointed with this 
shafty. 

Power for full-fledged touring, but 
cheaper to buy and insure than its bigger 
brothers. You're much more likely to get 
an insurance break on an 850 than on a 
bigger machine such as the various 1000, 
1100, and 1300 models currently avail- 
able. Also, the initial purchase cost is less. 
Suggested retail for a GS 850 is $2999, 
compared to $3449 for an XS 11, for ex- 
ample. 

On the minus side: 

Engine is cold-natured. You wouldn't 
want to rob a bank and try for a quick get- 
away on this bike—not when the engine 
was cold. You've got to let it warm up fora 
couple of minutes to get underway, and 
even then you have to do it at partial 
choke. Fortunately, the choke is located 
on the top triple clamp above the steering 
head for easy access. Once the engine is 
warm, everything's okay. It accelerates 
cleanly and smoothly to redline. The cold- 
bloodedness is due primarily to the lean- 
carb settings necessary to meet emis- 
sions standards. 

Hard-to-find neutral. | picked the bike up 
with seven miles on the clock. At that 
time it was impossible to hit neutral with 
the engine running without fiddling with 


the gear shift. This problem persisted for 
about 1500 miles, then began to lessen. 
And shifting from one gear to another re- 
quired more pressure than | like. Now, at 
3200 miles, this occurs only when the en- 
gine is cold. After it warms up, shifting 
and finding neutral is easy. 

The root of the problem is that the 
clutch has a wave washer inside to take up 
slack between the plates to make clutch 
engagement smoother. It does this effec- 
tively, but also puts a slight drag on the 
clutch plates, even when the clutch lever 
is pulled in. Suzuki says there is a quick 
and simple fix for it at dealer service de- 
partments. 

Breaker-point ignition. Undoubtedly 
there to save costs, the breaker points 
work well enough. Still, on a touring bike, 
fiddle-free electronic ignition is desirable. 
Not every touring rider is willing (or able, 
for that matter) to check points and setthe 
timing every few thousand miles. 

Poor wet-weather braking. Although 
the brakes work very well in dry weather, 
in heavy rain they're like those on the 
GS1000 and many other bikes. You've 
got to apply them for a couple of seconds 
before you get any response. 

Cruising range on the 850 varies. On the 
way down to Daytona, | was breaking in 
the engine and running relatively slowly. 
The 5.8-gallon tank would go on reserve 
ataround 185 miles. That leaves about 1.1 
gallons for finding a gas station. Coming 
back (during my 950-mile day) | was trav- 
eling fast, and would hit reserve at around 
130 miles. 

No question about it, though—the plus- 
es far outweigh the minuses. If Suzuki 
doesn't sell a lot of these machines, I'll be 
surprised. 


Windjammer fairing 


Although l've taken some long motorcy- 
cle trips before, they've always been on 
bikes without fairings. As a result, | usual- 
ly got cold and wet somewhere along the 
way (even with a good one-piece rainsuit 
and heavy clothing). That didn't happen 
on my 2200-mile Daytona trip—although | 
encountered heavy rain and temperatures 
in the low 20's. 

The reason is that | had a Windjammer 
IV fairing and lowers from Vetter Corpora- 
tion on the bike. They're not only stylish, 
but effective as well. Wind and rain are 
deflected, and you ride in a pocket of 
relatively calm air. 

Made of rugged ABS plastic (wind- 
shield is clear Lucite), the Windjammer IV 
in white, black, silver, or primer (paint 
your own color on) is $347. Or, for $412, 
you can have one color-matched to many 
of the popular touring bikes. Lowers are 
$79.95 color-matched, or $69.95 for silver, 
black, primer, or white. The Vindicator II 
fairing has basically the same aerody- 
namics as the Windjammer, but does not 
have the turn signals built in, or mounting 
positions for accessory horns (as does the 
Windjammer). It costs $249, and is avail- 
able in white, silver, black, or primer. Both 
fairings have two handy storage compart- 
ments, one on either side of the fairing. 
The right compartment locks, and the left 
has a snap-on cover. Neither of the com- 

Continued 
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"71.3 mg, ficotine, SN 3 
Tig. nicotine, av. per cigarette, FIC Repoit MAY'78.8 À a FULL: RICH 
sac Sigs 1 TOBACCO FLAVOR 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


The nicest little clock radio 


available anywhere...that 
goes anywhere. 


CALL 800-621-5554 


Illinois Residents call 800-972-5858 


Actual Size: 5V2" Long x 22" High x 2" Deep. 


It's light. Small. Extremely practical. With all the 
features and conveniences of the clock radio 
by your bed—shuts itself off so you can fall 
asleep to your favorite music... wakes you to 
music or buzzer tone alarm...with snooze but- 
ton and night light. 

Try it on 15 day money back guarantee. Call 
toll-free to charge it to your national credit card 
or send just $39.95 plus $3.00 for shipping to 
Douglas Dunhill. (IIl. add sales tax.) In rich black 
and anodized silver. Complete with penlight 
batteries and carrying case. You'll never worry 
about or miss a wake up call again. 


Douglas Dunhill 


[AFFORDABLE GUAI 
DEPT. 33-2278 

TEN DOUGLAS DUNHILL DR., OAK FOREST, ILL. 60452 
' Douglas Dunhill Inc. 1979 


Give your tools a new lease on 


life with GUTS & S 
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partments has leaked in a rainstorm yet. 

Vetter fairings have a reputation for be- 
ing the class of the field. Now, after trying 
one, | can see why. The only complaint | 
have is that the lowers don't extend low 
enough to keep your feet out of the air 
blast. Oh well, nothing's perfect. 


Yamaha RD 400— 


The 1979 RD 400F Daytona Special is the 
last two-stroke street motorcycle for sale 
in the U.S. And it is a special—not because 
it's painted like the Yamaha GP bikes 
which have ruled Daytona in recent years, 
and not because it's the last of the ring- 
ding street scoots. It's special for what it 
can do. 

Handling. A skilled rider on an RD in the 
twisties can absolutely embarrass riders 
of much more powerful machines. 

Brakes—superb. Front disc is highly 
progressive. Rear disc works well, too. 

Engine is stone-ax reliable. l've put 
thousands of street and racing miles on 
RD's without any major engine prob- 
lems. 

The 79twin is about the same as the '78 
engine, except that the exhaust port has 
been lowered slightly, and there's a vacu- 
um-operated butterfly valve at each ex- 
haust port. At low rpm the valves close, 
reducing exhaust emissions. There are 
some changes in the carbs and air-intake 
system, too. The net result: more mid- 
range torque than the '78 model. 

Other changes: Foot-peg bars are no 
longer situated under the mufflers (more 
cornering clearance). The injection-oil 
tank is transparent—just unsnap the side 
cover to see the oil level. The seat has 
been reshaped for easier rider movement 
during hard cornering. And the two cyl- 
inder heads are cast as one piece. 

The only problem I've had in 700 miles 
of riding the Special is that the threaded 
collar that holds the right header pipe 
to the exhaust manifold vibrated loose. 
I would advise safety-wiring both collars, 
orapplying thread-locking adhesive to the 
threads of the exhaust manifolds to 
prevent this. 

There are 10 bikes in my garage no 
The 400F is the one I pick for daily evening 
cruises along local back roads. If a quick, 
agile, 400-cc-class machine is in your fu- 
ture, try this one. You'll like it. 


New from NRI! 25"color TV that 
tunes by computer, programs an 
entire evening's entertainment. 


Just part of NRI’s 
training in servicing TV, 
stereo systems, video tape 
and disc players, car 
and portable radios. 


Only NRI home training prepares you 
so thoroughly for the next great leap forward 
in TV and audio. .. digital systems. Already, 
top-of-the-line TV's feature digital tuning, 
computer programming is appearing, and new 
digital audio recording equipment is about to 
go on the market. 

NRI is the only home study school to 
give you the actual “hands-on” training you 
need to handle servicing problems on tomor- 
row's electronic equipment. Because only NRI 
includes this designed-for-learning, 25" 
diagonal color TV with electronic tuning, 
built-in digital clock, and computer pro- 
grammer as part of your training. With this 
advanced feature, you can pre-program an 
entire evening's entertainment...even key lock 
it in to control children’s viewing. 


Exclusive 
Designed-for-learning Concept 
The color TV you build as part of NRI's 

Master Course looks, operates, and performs 
like the very finest commercial sets. But behind 
that pretty picture is a unique designed-for- 
learning chassis. As you assemble it, you per- 
form meaningful experiments. You even intro- 
duce defects, troubleshoot and correct them as 
you would in actual practice. And you end up 
with a magnificent, big-picture TV with ad- 
vanced features. 


Also Build Stereo, 
Test Instruments 
That's just a start. You demonstrate 

basic principles on the unique NRI Discovery 
Lab® then apply them as you assemble a fine 
AM/FM stereo, complete with speakers. You 
also learn as you build your own test instru- 
ments, including a 5” triggered sweep oscillo- 
scope, CMOS digital frequency counter, color 
bar generator, and transistorized volt-ohm me- 
ter. Use them for learning, use them for earn- 
ing as a full- or part-time TV, audio, and video 
systems technician. 


Complete, Effective Training 
Includes Video Systems 
You need no previous experience of any 

kind. Starting with the basics, exclusive "bite- 
size” lessons cover subjects thoroughly, clearly, 
and concisely. “Hands-on” experiments rein- 
force theory for better comprehension and 
retention. And your personal NRI instructor is 
always available for advice and help. You'll be 
prepared to work with stereo systems, car 
radios, record and tape players, transistor 


radios, short-wave receivers, PA systems, musi- 
cal instrument amplifiers, electronic TV 
games, even video tape recorders and tape or 
disc video playbacks. 


Send for Free Detailed Catalog... 
No Salesman Will Call 
Mail the postage-paid card today for our 
free 100-page catalog with color photos of all 
kits and equipment, complete lesson plans, 
convenient time payment plans, and informa- 
tion on other electronics courses. You'll also 
find out about NRI's new Computer Technol- 
ogy Course that includes your personal mi- 
crocomputer. Or Complete Communications 
with 2-meter transceiver. If card has been 
removed, write to: 
N NRI Schools 
McGraw-Hill Continuing 
b Education Center 
J 3939 Wisconsin Ave. 
i Washington, D.C. 20016 


101-089 


DETROIT REPORT 


By JIM DUNNE 


1981 Chrysler LaScala 


When it's introduced late next year, La- 
Scala (above) will become Chrysler's flag- 
ship coupe, and will compete with the 
1981 Mark VI and Eldorado. Its styling 
shows president Lee A. lacocca's first in- 
fluence on a Chrysler product since taking 
command of the company last year, after 
leaving Ford. The super-luxury mid-size 
LaScala will feature Chrysler's latest tech- 
nology, as well as unique styling. The 
most striking body line will be at the rear, 
where the roofline will sweep down in a 
curve to the rear bumper, cutting across 
the bustle-shape trunk box. 


V8 power from fours 


The auto companies are currently scram- 
bling to build smaller, more fuel-efficient 
engines, while still trying to satisfy buyers 
accustomed to the performance of a V8. 
One answer is the turbocharger, and its 
use will grow dramatically in the next 18 
months. By boosting power as much as 50 
percent, a turbo can turn a four-cylinder 
weakling into a fairly muscular performer. 
Diesels are naturals for turbocharging, 
since they need extra zip to make up for 
approximately 20 percent lower power. 
Turbo builders are lining up to get in on 
the business, and just in time; demand 
has taxed the supply. Currently, Ford, 
Buick, Mercedes, and Saab offer turbos, 
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butthe number of turbocharged models is 
expected to double in the next two years, 
with special emphasis on diesels. Next in 
line for turbocharging: 1980 Fairmont and 
Zephyr four-cylinder models. 


More quick-start diesels 


Oldsmobile wasn't the first to bring out an 
automotive diesel engine, but its quick- 
start feature is the first of many the indus- 
try is working on. Volkswagen is develop- 
ing a quick-start that will enable a diesel 
Rabbit or Audi 5000 to fire up in less than 
10 seconds in cold weather. At present, 
you must wait as long as 90 seconds be- 
fore glow plugs in the combustion cham- 
ber warm up sufficiently to allow the 
fuel to ignite. Other European auto mak- 
ers, especially Mercedes-Benz, are report- 
edly working on their own solutions to 
this major diesel drawback, and hope to 
have the engines on the market within 12 
months. 


Pinto/Bobcat replacement 


The Ford mini-compact planned to re- 
place the Pinto/Bobcat in 1981 will first be 
introduced in Europe. A sedan available in 
two- and four-door hatchback and station- 
wagon body styles, the car is being devel- 
oped under the code name Erika. It will 
have a small four-cylinder engine, front- 
wheel drive, and is expected to deliver 


fuel economy of 40-plus mpg. It will be 
similar to the Fiesta, but the body and 
chassis will be longer to provide more 
room inside. The wheelbase will be 94 
inches, about the same as the Rabbit, but 
more than five inches shorter than the 
OmnilHorizon. 


Olds diesel for Chevy 


In a turnabout from its recent engine- 
switching problems, Chevrolet plans to 
use the 350-cu.-in. Oldsmobile diesel as 
an option in the 1980 Caprice station wag- 
on. As with other diesels, the Caprice will 
have a minimal trailer-towing rating, be- 
cause of its low power compared with the 
gasoline 350. 


Big engines: going, going. .. . 
One by one, the big V8's are dropping out 
of the picture, to be replaced by smaller 
versions, or sixes and fours. Chrysler 
plans to drop what is presently its biggest 
V8, the 360, in the 1982 model year. Atthat 
time, the present 318 will become the 
powerhouse of the company lineup. 
Chrysler plans a  gasoline-burning 
265.-cu.-in. V8 for 1982, when it will be 
standard on all of the company's prestige 
and full-size cars, and optional on the in- 
termediates. The 265 will be based on the 
318, though electronic fuel injection is a 
definite possibility for cleaner emissions, 
more power, and less fuel comsump- 
tion. 


New face for Volare/Aspen 


The front end of Chrysler's Aspen and Vo- 
lare will be new for 1980. Highlights will 
be a lower line to the grille, plus vertical 
parking lights stacked between the grille 
opening and round headlights. Side- 
marker lights will be placed atthe extreme 
front ofthe fenders. Fender caps, bumper, 
and grille will combine to impart a lower, 
wider look than in 1979. A major feature of 
the new cars will be an air-conditioning 
system with better heating, plus a wider 
range of cooling modes. 


More halogen lights 


The number of models that will have halo- 
gen headlights is rapidly growing, but 
Chrysler plans to provide the whiter, 
brighter lights as options on a// of its 1980 
cars. They increase high-beam light by 25 
percent, yet don't use any more power 
than standard sealed beams. Single- and 
dual-light, as well as round and rectangu- 
lar, versions will be available across the 
board on 1980 Chryslers, Plymouths, and 
Dodges. 


Easy on gasohol 


Today's cars were not designed to handle 
the petroleum-alcohol mix, and that cou/d 
cause problems. Fuel-resistant rubber 
compounds used for carburetor and pol- 
lution-control tubing can swell, elongate, 
and lose strength when handling alcohol 
additives. Researchers have spotted such 
problems in lab tests. So far, however, no 
general complaints have been heard from 
sections of the Midwest where gasohol is 
growing in popularity. 
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Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


P-Z-L Protection. I’ve used Pennzoil 
for years, and am now considering a 
switch to P-Z-L 10W-40 in my new 
Ford. Is the P-Z-L a high detergent oil? 
It isn't indicated on the container. 


W.S., Balto, Maryland 


Pennzoil P-Z-L 10W-40, designed for 
extended oil life, is a high detergent 
product. P-Z-L contains Z-7 Plus, a 
combination of detergent-dispersant 
additives which help protect and clean 
the engine. This oil also contains a fric- 
tion modifier which will help you save 
gasoline by reducing the friction of 
moving metal parts. When changing to 
Pennzoil P-Z-L, we recommend chang- 
ing your oil filter. 


No Fluid for Fuel. Periodically, I add 
one pint of Pennzoil transmission fluid 
to the gasoline in my 1970 Buick. Does 
the addition of transmission oil have 
any value, or am I wasting my money? 

FC., St. Louis, MO 


Adding automatic transmission fluid to 
gasoline reduces the octane of the fuel 
and increases combustion chamber de- 
posits. As deposits develop, an engine 
demands higher octane fuel and pre- 
ignition may result damaging pistons. 
Vehicle manufacturers do not recom- 
mend the addition of transmission fluid 
to gasoline. 


Which Is Which? In your February 
1979 column you answered a letter re- 
garding oil for the Oldsmobile diesel 
engines. You stated that the motor oil to 
be used in that car should be rated 
SE-CD. The owner’s manual for my 
1979 Olds 88 diesel specifically states 
not to use a CD designated oil, but one 
rated SE-CC. Can you clear this confu- 
sion up for me? 


P.H.M., Hackettstown, N.J. 


The oil referred to in the February issue 


was for a 1978 Oldsmobile diesel en- 
gine. The 1978's required a CD rated 
oil. In 1979, Oldsmobile changed their 
oil specification for the diesel engine. 
The 1979 Olds diesel engine requires an 
oil meeting API Service SE-CC. For an 
oil to be rated CC or CD, the oil must 
pass different diesel engine tests. There- 
fore, a CD oil cannot replace a CC oil 
and vice-versa. For your new car, we 
recommend Pennzoil Z-7 SAE 30 for the 
summer months, and Pennzoil Z-7 SAE 
10W-30 for easier starting in the winter. 
Both of these oils are rated SE-CC. 


Pennzoil Makes It. The owner's man- 
ual for my new Johnson 140 horse- 
power outboard motor recommends a 
BIA approved TC-W oil for mixture 
with gasoline. Does Pennzoil make an 
oil meeting these requirements? 

J. W.B., Yuba City, CA 


For their late model engines, Johnson 
and many other engine manufacturers 
recommend a 50 to 1 oil in their two- 
cycle engines. The Pennzoil product 
which meets these requirements is 
Pennzoil Premium 2-Cycle Oil, 50 to 1. 
It is packaged in one pint pull-top cans 
and is a BIA (Boating Institute of 
America) approved oil for TC-W 
(Two-Cycle Water-Cooled) use. 
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Multi-Vis Mystery. I’m now using 
Pennzoil Multi-Vis 20W-40, and 
there's something about this oil that 
confuses me. Why does my oil pressure 
gauge register a high pressure when the 
oil is cold and a lower pressure when 
the oil is hot? The reverse would seem 
to make more sense to me, since isn't a 
20W-40 oil thinner when cold and 
thicker when hot? 


A.E.S., Citrus Heights, CA 
Regarding Pennzoil Multi-Vis 20W-40, 


the oil pressure should be higher when 
the oil is cold and lower when hot. A 
20W-40 oil is not thinner when cold and 
thicker when hot. All oils will thin out to 
some degree with heat, but a multi- 
viscosity oil such as 20W-40 does not 
change as much with fluctuations in 
temperature as a single grade oil. In 
other words, a 20W-40 oil will be no 
thicker than an SAE 20W oil when cold 
and will not thin out to any greater de- 
gree than an SAE 40 when hot. A single 
grade SAE 40, on the other hand, 
would have the same viscosity at higher 
temperatures as the 20W-40 oil, but 
when cold, would be very thick. 


Word Of Caution. In my high school 
small engines class, the teacher said a 
multi-viscosity oil should be used in a 
tractor, rather than a straight grade such 
as SAE 30— but our owner's manual 
states that multi-vis oils must not be 
used above freezing. What would you 
say is the best oil to use? 


S.N., Merrill, Wisconsin 


The best oil to use is the proper viscos- 
ity for the temperatures you encounter 
as recommended by the engineers who 
designed the machine. To do other- 
wise is to invite trouble, so follow the 
recommendations in your owner's 
manual. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 
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PS car test & driving report 


4WD 


mini-pickups 


for work and recreation 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


Until recently, a four-wheel-drive 
pickup was an expensive proposi- 
tion—costly to buy and equally costly 


to fuel. As a result, many cost-con- 
scious shoppers balked at the pros- 
pect. Now, however, there are alterna- 
tives: three recently introduced four- 
wheel-drive imports. 

Toyota's 4x4, Chevrolets LUV 


PS ratings— 

test report in a nutshell 
The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


Chevrolet. 


ANACOBNNNALUW 


4x4 


Fuel economy 
Acceleration 
Braking 
Handling 
Maneuverability 
Ride comfort 
Quietness 
Roominess 
Visibility 
Entrylexit ease 


a Toyota 
2»o2oonwodomwIY 

es Subaru. 
BOSONGeNN a suber 


4x4, and Subaru’s BRAT solve many 
of the cost problems and offer the 
same kind of go-anywhere traction 
and ruggedness that made all-wheel 
drive a favorite in the bigger, U.S.- 

Continued 


Off-road conditions don't bother these 
three: Toyota 4x4 Limited Edition (above, 
left), Chevrolet LUV 4x4 Mikado (above), 
and Subaru BRAT DL (below) 


u 


ib Us aU, 


M Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Heal 
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BRAT's nimble, car-like character made it 
clear winner in high-speed lane-change 
(above) and low-speed maneuverability 


built models. However, they do repre- 
sent two different approaches to dual- 
purpose vehicles. The Toyota and 
LUV are both rugged, working pick- 
ups that are equally well-suited to rec- 
reational use. The BRAT, on the other 
hand, is a rugged recreational vehicle 
that can also be used for some work. It 
is not even a pickup, in fact—and Su- 
baru strongly emphasizes that—but 
one look at its design will tell you that 
many owners will use it as one, no 
matter what they are told. 

While each member of this trio lists 
for much more than the standard im- 
port, each is fully equipped with com- 
fort and convenience extras, and still 
retails for thousands less than bigger, 
American-built units. Thats why 
more small 4WD's are expected from 
importers and American manufactur- 
ers. You need not wait for a wider se- 
lection, though; these three offer plen- 
ty of choices. 


Toyota 


Toyota's new 4x4 is visually the 
most impressive. Its body stands high 
off the ground, and it towers over the 
others on massive tires that give it the 
appearance of a swamp buggy. A met- 
al plaque on the dash proclaims it a 
"Limited Edition, 311 of 1089," and 
not a run-of-the-mill 4 x4 that will ac- 
count for most sales. 

Available in both standard-bed and 


EPA fuel mileage (mpg) 


Chevrolet Subaru 
Toyota4x4 — LUV 4x4  BRATDL 


Highway 26 32 34 
City 3 23 25 
Calif. city 7 21 21 
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ie, 


tests. High-riding Toyota was surprisingly 
responsive. LUV's heavy steering was 
most truck-like, could use power assist. 


long-bed sizes, the Limited Edition in- 
cludes radial tires, tilt steering wheel, 
and power steering, as well as the 
same heavy-duty components you get 
on all Toyota 4 x4's. Of prime impor- 
tance are two protective skid plates 
(one under the transfer case, and the 
other under the fuel tank) that were 
specially designed to let this truck 
shine in off-road driving. 

For all of its ruggedness, the Toyota 
(like LUV and BRAT) is highly civi- 
lized inside the cab. The seat is a 
bench type that will hold three adults 
in an emergency, but furnishes com- 
fortable space for two. The seat back 
folds forward with the release of a le- 
ver on either side, revealing a small, 
handy storage area hidden from out- 
side view. AM/FM stereo radio, plush 
carpeting, and sliding rear windows 
add to passenger-car-like comfort. 

The instrument-panel layout is like 
the standard Toyota pickup. It's easy 
to read, with most gauges in plain 
sight. Unfortunately, the very impor- 
tant oil-pressure gauge is placed be- 
low the dash and well out of sight, 
along with the ammeter. Visibility is 
exceptional, a result of the high cab, 
short hood, and large expanse of glass. 
A tilt steering wheel, similar to the 
Saginaw Steering type used on GM 
cars, improved the driving position. 

The transmission shifter and 4WD 
selector are easy to reach, but the 
4WD stick presses close to the driver's 
right leg, where it becomes a bother 
on long trips. It's shorter than the 
transmission shifter to prevent confu- 
sion during normal shifting, but it's 
still possible to grab it by mistake 
when shifting the transmission. No 
harm done—just an inconvenience. 


It's interesting to note that both the 
Toyota and LUV were equipped with 
locking front hubs that required en- 
gagement before the front half of the 
system would work in four-wheel 
drive. On the Subaru, though, the rear 
wheels (it's a front-drive car normal- 
ly) are powered by just moving the 
shift lever to 4WD. 

Variable-ratio power steering and 
the enormous gripping surfaces of 
oversize tires make the Toyota's han- 
dling pleasantly nimble. Its speeds 
through our handling and maneuver- 
ability tests were equal to, or better 
than, those of its 1977 2WD cousin, 
the SR5. It was clearly faster than 
LUV, but no match for the BRAT. 

Not everything about these three 
vehicles is outstanding. Their acceler- 
ation is adequate, but no more. Toy- 
ota's zero-to-60-mph times averaged 
only 17.4 seconds, well over the 15- 
second benchmark we consider excel- 
lent on our test track. LUV and BRAT 
were slower still, at 19.0 and 19.6 sec- 
onds, respectively. 


LUV 


LUV (an acronym for Light Utility 
Vehicle) is built by Isuzu, a GM affil- 
iate in Japan, and the four-wheel- 
drive model is new for 1979. Its as- 
tested price of just under $8000 was a 
mild shock, but that included a pair of 
$500+ charges for air conditioning 
and delivery costs. 

LUV’s 4WD shift pattern is simple 
to follow, and the linkage easy to oper- 
ate. You can choose 4WD high, 4WD 
low, or 2WD high. The shift lever ison 
the floor, out of your way, yet handy 
when needed. 

Continued 


Clear Mosquitoes 


From a Third of an 
Acre or More With 


Patio Protector 


Discovered by the US. 
Department of Agriculture, 
perfected by Pestolite; it 
actually draws over 300 different 
insects away from where you stay! 


Patio Protector takes the best time of day 
away from the insects and gives it to you and 
your family to ener It makes outdoor living 
and entertaining bug-free, buzz-tree and 
bite-free! 


A Lure Like A Magnet 

The government discovered it. A lure like a 
magnet. Irresistible to mosquitoes, flies, 
moths, gnats, wasps and beetles. Over 300 
annoying flying insects in all. 

This discovery, by the U.S. Dept. of Agricul- 
ture at its field laboratory in Gainesville, Fla., 
was as timely as it was extraordinary. Be- 
cause we also learned about the dangers of 
D.D.T. just about then. 

Naturally, this discovery was public prop- 
erty. But there were problems that remained 
to be solved. What the U.S.D.A. had proved, 
beyond doubt, was the fact that light sensi- 
tive, phototropic, insects would always re- 
spond to a particular kind of ultraviolet light. 
More, that the lure of the light extended far 
beyond the supposed ability of these insects 
to see. At the very minimum, one light could 
control an area as large as 1/3rd of an 
acre—14,250 square feet! 


Foolproof, Safe, Silent 

The Lent attracted. But it didn't kill the in- 
sects. This is where Pestolite stepped in and 
created a simple, totally foolproof, completely 
safe and silent way to get rid of every bug 
attracted to the light, killing without chemi- 
cals, electricity or polluting the environment. 

Patio Protector can't harm your children or 
your pets. It only kills bugs. And so effectively 
it's approved by the Environmental Protection 
Agency, recognized by the Food & Drug Ad- 
ministration as well as the USDA for use 
where food is packaged, in hospitals and 
commercial kitchens. 


Low, Low Cost 
Pestolite's achievement is notable in other 
extremely important ways. The other com- 
fenis that used this discovery came up with 
ug killers that are no more effective; in fact, 


"This is the area officially accepted as effective by the State 
of California! It signifies the tested and proved minimum 
insect control you can achieve under virtually any circum- 
‘stances. 


ignore the peskiest ones and electrocute the 
other insects with a popping sizzling sound. 
And their units sell for $125.00 and $150.00 
more! 


Mosquitoes Come Out As the Sun 
Goes Down 


So, with Patio Protector you get the best as 
well as the least expensive model by far. In 
the late afternoon or early evening you'll be 
able to relax in the shade, linger over your 
barbecue, stay by the pool, play tennis while 
its cool—without being bothered by mos- 
quitoes. Even after it rains you can forget 
about sprays, throw away those smelly cit- 
ronella candles. 

And you'll be able to stay outside as late as 
you like. magne watching TV, playing cards, 
sitting and talking, even reading or relaxing in 
a hammock as you enjoy the evening breeze. 
Yes, for the first time ever, you can spend 
summer evenings outside instead of cooped 
up in an air conditioned room or hiding behind 
Screened doors and windows. 


Operating Procedure 

Patio Protector mounts in minutes, virtually 
anywhere. On a tree, any kind of fence, the 
Side of your house, even a brick wall. Set it up 
about 25 feet from where you generally stay. 
Fifty feet may be even better. Then plug it in. 
Ordinary house current is all that's needed, 
though you may have to use an extension 
cord. The operating cost is less than 30 cents 
a month. 

The ultraviolet light, with the exact fre- 
quency for maximum effectiveness, is pro- 

luced by a unique, fluorescent-type bulb 
constructed of special glass and housed in 
scintillating reflectors. Often called “black 
light" because it's invisible to the human eye, 
it seems to compel the insects to come ever 
closer. Actually capturing them because they 
can't—or won t—fly away. 

Just why it works no one knows. Not the 
scientists who discovered it, not the ento- 
mologists who tested and confirmed the 
phenomena. They do suspect, however, that 
the light's effectiveness is somehow con- 
nected with the constant early evening and 
night time propagation activity (sex) of these 
insects. 


ZA 
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The End 0f Them 
Captured, unable to escape or fly away, the 
mosquitoes, moths, gnats and other insects 
are caught in a down-draft (created by a small 
electric fan) and plunged into the water in the 
in below where they're drowned. All you do 


is change the water about once a week, emp- 
tying the tray in the bushes where the birds 
eat all the bugs. It's a clean, simple, sec- 
onds-a-week procedure. 


CALL 800-621-5554 
Illinois Residents Call 800-972-5858 
In operation 24 hours, 7 days a week 


You can have the Patio Protector not for 
$199.95 or $160.00, but for just $45.00, plus 
$3.95 shipping and handling. 

Moreover, because you can't get the Patio 
Protector in any store, we'll send it to you to 
try without risk or obligation for 15 days. It 
does what the government says, what we 
promise; or return it to us for a complete re- 

tund. 


Credit card holders may call the toll free 
number above. Or you can send your check 
made out to Douglas Dunhill to the address 
below. (Illinois residents include 5% sales 
tax. 


Designed to stand up to all kinds of 
weather, to provide years of trouble-free ser- 
vice, Patio Protector is covered by an uncon- 
ditional one-year warranty. The special UV 
bulb will be replaced free if it fails for any 
reason—except negligent damage—within 
6 months. 

Order your Patio Protector today. It is a 
bargain at the price, but the pleasure of bug- 
free, bite-free summers around the house is 
priceless. 


Douglas Dunhill 


AFFORDABLE GUAI 


Dept. 44-2278 
Ten Douglas Dunhill Dr., Oak Forest, IL 60452 


© Douglas Dunhill Inc. 1979 


Tough Ford 
pickups: 
America's 
No.1 sellers. 


Ford pickups were America's No. 1 
sellers again in 1978 according to 

R. L. Polk & Co. registrations. And, for 
the third straight year, a Ford F-100 is 
the gas mileage champ, too! 

Ford pickups are built tough. With 
tough Twin-I-Beam front suspension, 
an all-welded cab, extensive rust 
protection, and a double-wall box on 
every Styleside. They're tested tough 
at Ford's Arizona Proving Ground 
over miles of truck-jarring bumps, 
chuckholes, salt sprays. 

Ford pickups offer choice, too: the 
roomy SuperCab, handsome Ranger 
Lariat and a full line of 4-wheelers. 


Ford pickups. See 

t'| why they're America's 
ous best-selling pickups. 
es At your Ford Dealer. 


HIGHEST PICKUP 
GAS MILEAGE RATING 
IN AMERICA! 


18 


EPA est. MPG with 6-cyl. eng. 
and opt. 4-spd. man. OD trans. 


Best EPA estimate of any tull- 
size pickup excluding Diesels 
and car-trucks. Compare this 
estimate to the "estimated 
MPG" of other trucks. Your 
mileage may ditter depending 
on speed, distance and 
weather. Six-cyl. eng. not avail- 
able in Calif. 


raa cx 


Ford's Arizona Proving Ground 


FORD 
FORD DIVISION 


PS car test & driving report 


vated gees 


On paved roads, the LUV acts little 
different from its 2WD counterpart. 
The LUV 4x4's handling and maneu- 
verability are very similar to those of 
the two-wheel-drive model we tested 
in November 1977, despite the fact 
that the two vehicles differ in weight 
distribution, total weight, and spring 
rates. Unfortunately, the LUV sorely 
needs power steering. Even unloaded, 
the steering effort while parking is 
beyond the comfort level. 

Ride comfort is difficult to measure 
in pickup trucks, where the difference 
between fully loaded and empty 
strongly affects smoothness. As you 
might expect, the LUV and Toyota 
rode hard, since their springs are de- 
signed to carry extra-heavy loads in 
the cargo box. The BRAT, a passenger 
car by legal definition, is slightly bet- 
ter—but still no limousine. Load any 
of the vehicles to capacity, though, 
and the ride smooths out. 


BRAT 


What makes a car, and what makes 
a truck? The BRAT walks a fine line 
between the two. It’s a car by legal 


NY 


oil-pressure gauge and ammeter are far 
below driver's line of sight, in console. 


requirements, but a pickup by appear- 
ance. BRAT stands for Bi-drive Recre- 
ational All-terrain Transport. The 
key word is "recreational," since Su- 
baru does not want it thought of as a 
pickup. It's no mistake that the un- 
usual open-air seats are permanently 
welded to the cargo floor. They are 
among the items—along with a minis- 
cule cargo-capacity rating—that allow 
Subaru to legally call the BRAT a se- 
dan. The seats are not as primitive as 
they appear; when the weather per- 
mits, the outdoor passengers will find 
the ride comfortable, secure, and 
enjoyable. 

Inside the passenger compartment, 
BRAT is outfitted like Subaru sedans, 
except for extra storage space behind 
the bucket seats. The instrument pan- 
el looks like that in all Subarus, with 
no hint of truck instrumentation. The 
only giveaway to four-wheel-drive ca- 
pability is the small shift lever—no 
bigger than a wand—next to the 
transmission shifter. It's the easiest 
operating we've seen, and slips in and 
out of four-wheel drive quickly, with 
almost no effort. 


E 


Toyota's cockpit has most gauges, but — LUV's interior is simpler, somewhat less BRAT is most car-like inside in all re- 
informative, but all instruments and warn- 


ing lights are in front of the driver. 


Remarkable suspension travel is allowed 
by Toyota's high ride height (left), which 
made it tower over other vehicles in the 
test. Sliding rear windows are available 
on both Toyota (above) and LUV. 


The sporty-looking BRAT is just as 
nimble and as much at home in off- 
road driving as the LUV and Toyota. 
The biggest difference is that its lower 
overall stance will hang it up on 
ridged and rutted roads that the Toyo- 
ta will clear. 

Single-wall construction is used on 
all sides of the Toyota and LUV, 
which are easily dented by heavy, 
shifting loads. The BRAT, on the oth- 
er hand, has double-wall sides, and 
shouldn't be bothered by cargo shift- 
ing around. 

One big advantage these small ve- 
hicles share is their improvement in 
fuel economy over the big American 
four-wheel drives. Subaru is the clear 
champ in this department, with an in- 
credible 25-mpg EPA city rating. 
LUV is only slightly behind, with a 
23-mpg rating. Even the Toyota, at 17 
mpg, is well ahead of the full-size 
American-built pickups. 

And that's the key to the intense 
and growing interest in small four- 
wheel-drive vehicles. Off-roaders no 
longer need be gas guzzlers. 

For specs and test results, turn page 


CORE 


spects. Tiny 4WD selector requires little 
effort to change the drive modes. 
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TOYOTA 4x4 


ji 


CHEVROLET LUV 4x4 


PS serviceability ratings 


Checking fluid levels: 
Battery 

Master cylinder. 
Windshield washer 
Engine oil 

Coolant 


Checking the engine: 
Spark plugs 
Distributor 

Carb adjustment 

Oil fiter 

Oil fill 


Replacing hoses: 
Upper radiator hose 
Lower radiator hose 
Heater hoses 
Changing bulbs: 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 


How easy is it to ser- 
vice our test cars? For 
example, is that heater 
hose clamp out in the 
open where it can be 
reached easily? To 
give you an approxi- 
mation of how difficult 
it is for a typical per- 
son to perform vari- 
ous service operations 
on the cars, we exam- 
ine each vehicle. 
Here's what the num- 
bers mean: 1, very dif- 
ficult; 2, icult; 3, 
average degree of dif- 
ficulty, no worse or 
better than most other 
cars; 4, easy; 5, very 
easy. 


Performance 
comparison 
with selected 
1977 and 
1978 models 


Mpg (city driving) 


Brakes 60-0 mph 


Two different ap- 
proaches to dual- 
purpose vehi 

cles: High-riding 
Toyota 4x4 (top) 
and LUV 4x4 
(center) are work- 
ing vehicles with 
substantial cargo 
capacities. BRAT, 
however, is basi: 

cally a recreation- 
al vehicle, with a 
load capacity of 
only 300 Ibs. 


LUV 4x4 
Subaru. 
unana BRATDL 


mamma Toyota 4x4 
Chevrolet. 


wanna 


Bowne 
DIM 
Bows 


Noe 
Noe 


-aa 


wpa vwwwwww 
nna vvvvwww 
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1977 Ford Courier 4 


x8 
ü 


S | Handling (mph) 


Y 
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1977 Toyota SR5 4 


1977 Datsun 620 4 


1977 Mazda B1800 4 


1977 Chevrolet LUV 4 


1978 Ford Bronco V8 


1978 Chevrolet Blazer V8 


1978 Plymouth Trailduster V8 
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Toyota 4x4, 

Chevrolet LUV 4x4, and 
Subaru BRAT DL— 
dimensions, specs, 

and test results 


DIMENSIONS (inches) 
Wheelbase... . 
Overall length 
Overall height > 
Overall width. 
Track, FIR . - 
Ground clearance 
Front head room 
Front hip room 

Front leg room . 


BSLORRSSE Toyota 
BR Subaru 
Sooomouam BRAT DL 
$ 
> 


OooOibuuu 4x4 


a 
5 
ERRELBSIS Chevrolet 
SoooRom»s LWV 4x4 
0529 


Baw 
Rom 


[^p VAM Opposed 4 
Di t (cu. in/D y 971.6 

eee eo "EE - AN 
Mea ees NAE i taper tar 


Axle ratio. CEE WM : 3.889:1 
dial 70 
Tire size . 
li, manual ion, manual 
Turns, lock to lock... .. 4. y 38 
springs sion bars. Maci 
main and auxilia- semi-trailing 


Tire make B Bridgestone 
SP Snow Traction All Terrain T/A 
" F70x14 BR70x13 

Steering > : 
Varable23.5- — 19.2.1 
Tur diameter (ft). .... 440 354 
strut 
Solid axle, leaf — Semi-elliptic 
ry leaf springs arms, leaf 


Tire Steel-belted ra- 
di 78 Radial 
HR7BX15 
Recirculating Recirculating Rack and pin- 
Overall steering ratio 5 
Front suspension. Solid axle, leaf Independent, 
Rear suspension . Independent, 
springs 
Front stabilizer-bar 
diameter (in.)...... None 0.87 
Rear stabilizer-bar 


diameter (in.) . . .... None 
Trailer towing (max. ibs.) . 2000 


Trailer tongue weight 

(max. Ibs.). 200 
Brakes . Disc/drum, power 
E d 


None 


X area (sq. in.) > 
Fuel tank (gal)... 
Liftover height (in.) 32.0 


2795 
63/37 
$7160 
$7313 
Limited Edition A/C $525, decal 
package includes: and stripes wheels $179, 
radial tires, power $107, shield and spoiler $149, 
steering, tiit skid plate $130, canvas te 
wheel, locking AM/FM $155, ^ $250, AM/FM 
front hutis, AM/ chrome rear bum- $102 
FM, power front per $100, Mika- 
brakes do interior $199, 

destination 

charge $504 


Curb weight (Ibs.) . . <; < 
FIR weight distribution (36) 
Basic price. . . ©». = 
Price as tested. . m 
Major options on test car > 


TEST RESULTS. 
Acceleration (sec.) 
Q-60mph........ ; 190 
25-70 mph . > € i 228 
Brake test (cool) 60-0 mph 
Stopping distance (ft.) . 
Pedal pressure (ibs.) . . 
Disc tem, ture (F) . . 
Brake test (hot) 60-0 mph 
Stopping distance (ft) . 
Pedal pressure (Ibs.) . 
Disc temperature (F) 
Interior noise @ 60 mph 
(dBA)... < 
Handling test (mph) . ` 
Maneuverability test (mph) 


TEST CONDITIONS: Ambient temperature 58° F; relative humidity 77 percent; 
barometric pressure 30.01 inches Hg 


Wheel balancer 
gives smoother ride 

An elegant replacement for lead 
weights, this Swiss clamp-on ring 
(foreground) balances tires automati- 
cally. As the see-through model 
shows, the plastic ring contains steel 
shot. During wheel rotation, the steel 
balls roll around to the points of im- 
balance, just as laundry in a clothes 
dryer tumbles around to balance the 
load. The balls start moving at 10 
mph; at 18 mph, they’ve reached full 
balance and are compensating for un- 
even treads on the tires. Out-of- 
balance is corrected up to five ounces. 
Lubricating oil partially fills the 
sealed ring to prevent rattling. The in- 
vention is by F. Spillman, Espisa AG, 
Surbtalstr. 22, 5312 Dottingen, Swit- 
zerland.—David Scott 


Two-in-one 
fastener 
for speedy zip-ups 


One tug on the slider closes two ad- 
jacent compartments in a suitcase or 
handbag. The teeth on each section of 
the zipper are specially shaped for 
triple interlocking when merged by 
the slider's three guide channels. The 
three-track zipper is almost as flexible 
as the conventional two-track fasten- 
er. The unique closing system would 
also be useful for tent dividers. The 
inventor is H. Y. Lee, Box 1233, Seoul, 
Republic of Korea.—D.S. 


cardquartz 


(9) ALARM SET TIME CALL 
Lu U 
DATE 


LAP/RESET 


Actual size 


The Canon CardQuartz. Quartz 
ina a a bk pnb a calculator. 


Quartz technology. It's the most stopwatch, calendar and alarm. 
reliable in timekeeping today. And, of course, Canon accuracy in 

And now Canon's combined it computing that's always been ahead 
with their reliable calculator tech- of its time. 
nology to bring you Canon's slim, stylish CardQuartz, 
their versatile, styl- poss available in handsome black or 
ish CardQuartz. ONCE silver satin finish. It leaves all 

A Canon memory KJ other timepieces behind. 
calculator that's also [g@ 


Others in our Card 
a sophisticated time- |a 


Calculator series. 
à The handy LC51, 
iece. Complete with 1900 
P P aaa 
aa 


the stylish LC-6, and 
the ultra-thin LC-7. 


Where quality is the constant factor. 


SELECTED AS THE OFFICIAL 
CALCULATOR SUPPLIER FOR. 
THE VIL PAN AMERICAN GAMES. 


Sem ELECTRONIC CALCULATORS 


Canon USA, Inc. /10 Nevada Drive, Lake Success, New York 11042 -140 Industrial Drive, Elmhurst, Illinois 60126 
123 Paularino Avenue East, Costa Mesa, California 92626 
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The profound long-term impact of elec- 
tronics on the design of the cars we drive 
is not easy to fully comprehend. We've 
been writing about it since the first tran- 
sistor ignition systems began showing up 
as add-ons in the 1950's. But we always 
fail to realize all the future potential. Faced 
with ever-more-demanding emissions 
standards and an increasing need for bet- 
ter mpg, engineers are finding that elec- 
tronics can perform basic engine func- 
tions that we had always assumed were 
the unique province of mechanical link- 
ages—and do them better. Few of us who 
grew up with the classic internal-combus- 
tionengine thought of acarburetor, distrib- 
utor, or camshaft as primitive computers 
—but they are. In a very rudimentary way, 
they store a program and deliver an output 
in response to variable data input. But as 
computers, they are relatively stupid and 
inflexible—good enough to get the job 
done when there was plenty of cheap fuel 
and we didn't worry about exhaust emis- 
sions. Now, with microprocessor chips 
available for less than the cost of a tank of 
gasoline, we can afford vastly more nim- 
ble-witted control ofthe events in an inter- 
nal-combustion cycle. 

As an example of how difficult it is to 
keep ahead of developments, the day af- 
ter | read John Free's manuscript (the sto- 
ry begins on page 54) and sent it on to 
the printer, | read that Lucas Industries 
of England had patented computer-con- 
trolled, electromagnetically operated 
intake and exhaust valves. Valves have 
been the missing link in an all-electronic- 
controlled engine. Imagine what your 
car's future engine could be: Combine 
these valves with existing electronic fuel 
injection and ignition and you would have 
the. ideal setup for a simple variable-dis- 
placement engine [PS, July '77] without 
the cumbersome mechanical linkages. 
With an electrical signal, one, two, three, 
or four cylinders of a six-cylinder engine 
could be shut down when you needed 
only the 12 to 15 hp it takes to maintain a 
steady speed on the highway. Quick as a 
spark, when you stepped on the accelera- 
tor, all six cylinders would chime in to give 
full horsepower when needed. And your 
dream engine would have no camshaft, 
rocker arms, pushrods, timing gears, me- 
chanical distributor, automatic choke, or 
carburetor. 

All the intriguing rudimentary intelli- 
gence built into those primitive comput- 


ers—plus a lot more—would be stored ina 
silicon chip smaller than the size of your 
little fingernail. 


Cheaper solar cells 


Stanford Ovshinsky and his amorphous 
semiconductors [PS, April '78 and “PS/ 
What's News," Mar. '79] got a $3.3 million 
vote of confidence recently. He signed a 
product-development and licensing 
agreement with the Atlantic Richfield 
Company's wholly owned subsidiary, 
Arco Solar, Inc. The $3.3 million is to help 
support an 18-month development pro- 
gram for an engineering prototype of a 
new solar-electric conversion device. 
Present solar cells are cost effective only 
in remote locations that are expensive or 
impossible to reach with power lines. 
Ovshinsky has predicted that within five 
years his solar cells will be producing 
electricity at an amortized cost of five 
cents per kilowatt-hour. 


“Moon Science” award 


Our West Coast Editor, Jim Schefter, has 
done it again. His article “Moon Science: 
How Apollo Is Still Changing Everything 
We ‘Knew’ ” [Oct. '78] won the Aviation/ 
Space Writers Western Region Journal- 
ism Award for 1979 and a special citation 
in the national competition. Schefter won 
ASWA's national writing award in 1978 
for "Space Shuttle Orbiter” [PS, Jan. '77], 
and the South Central Region award for 
best magazine article in 1977 and in 
1976. 


Fluidized-bed combustion 


A practical fluidized-bed combustion sys- 
tem for burning high-sulfur coal within 
environmental regulations [PS, April 79] 
is now on the market. Babcock Contrac- 
tors, Inc., and Riley Stoker Corp. will man- 
ufacture and market industrial-sized boil- 
ers. They arethe first large-scale fluidized- 
bed systems to carry full commercial per- 
formance guarantees based on demon- 
strated operation, say the makers. The 
Babcock process is atmospheric fluidized- 
bed combustion, in which a bed of inert 
particles, usually limestone, is lifted into a 
dancing motion by an air stream injected 
from under the bed. After bed tempera- 
ture is raised to 800 to 1000 degrees F by 
oil burners, powdered coal is injected and 


ignites on contact with the hot inert parti- 
cles. Heat is transferred from the bed to a 
water tube immersed in the bed. The sup- 
plier assumes total turnkey responsibility. 


10,000 energy ideas 


Every inventor who makes a formal re- 
quest to the Office of Energy-Related In- 
ventions (National Bureau of Standards, 
Washington, D.C. 20234) gets a free re- 
view or evaluation of his project by ex- 
perts. Since the DOE-sponsored Energy- 
Related Inventions Program began in 
1975, over 10,000 requests for evaluation 
have been received. But only 100 have 
been recommended for DOE assistance. 
The 100th invention to be recommended 
by NBS for DOE support was the SolaRoll 
flat-plate solar collector you read about in 
PS, June. The NBS recommendation 
described the device as "highly inno- 
vative and unique." Few inventions pro- 
cessed get such an endorsement. Ninety- 
eight percent of the inventors submitting 
get a thorough review of their invention 
but then a gentle letdown—a letter ex- 
plaining why their invention didn't make 
it. Processing the inventions can take from 
a few weeks to a year. Average time for 
major ones is five to seven months. An 
interesting sidelight showing that a lot of 
inventors are still fooling themselves is 
the statistic that 10 percent of the inven- 
tions submitted turn out to be perpetual- 
motion machines upon careful analysis. 


Hot-line number 


The toll-free hot line for consumer com- 
plaints about gasoline and heating-oil 
prices and supplies, set up by the Depart- 
ment of Energy, has been helpful in tar- 
geting stations for audit. For callers living 
outside the Washington, D.C., area, the 
number is (800) 424-9646. The number if 
you live in the Washington area is 254- 
5474. Teams of DOE auditors are sent to 
areas of the country reporting the largest 
number of retail gasoline price-ceiling vi- 
olations. They investigate complaints re- 
ceived and spot-check where prices ap- 
pear to exceed permissible limits. 


Editor-in-Chief 
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Giant solar- 
energy system 


for a brutal climate 


Honeywell sets an 
energy-saving example 
for office buildings 

of the future 


By RICHARD STEPLER 


MINNEAPOLIS, MINN. 
As I watched from an office in Honey- 
well's new Plaza West building, an en- 
tire field of shiny solar collectors ro- 


tated in unison, catching the glint of 
the early-morning sun. I was looking 
at the largest installation of concen- 
trating solar collectors in the United 
States: 42 rows, amounting to some 
20,250 square feet in all, capable of 
generating 350-degree-F tempera- 
tures, or enough heat to provide a siz- 
able portion of the air conditioning 
and space and water heating for Plaza 
West’s eight stories and 100,000 
square feet of office space. In fact, 


Atop a parking garage: turning up to track the sun 


1 


.r, 
2 


On sunny mornings, office workers at Honeywell Plaza can see 
an unusual sight: 42 rows of solar collectors turning up to do a 
day's work. In photo 1, collectors are stowed, with reflectors tilted 
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when the sun is shining, solar energy 
will supply all of the building’s energy. 
That is no mean feat in a climate 
where summers are hot and humid 
and winters are frigid. (According to 
USS. Dept. of Commerce figures, Min- 
neapolis is an 8300-degree-day city.) 
Annually, solar energy will provide 
84 percent of the cooling, 53 percent of 
the space heating, and 100 percent of 
the domestic water-heating needs for 
Plaza West. According to Neil Sher, 
Continued 


downward. In 2 and 3, strut-mounted receiver tubes are visible 
during clockwise rotation of collectors. In 4, collectors are in 
position to concentrate solar energy on receiver tubes. 


Solar-collector field 
glints in the rosy 
dawn at Honeywell 
Plaza (above). The 42 
rows of concentrating 
collectors are 
mounted atop à five 
story parking garage 
Heat from the collec 
tors is used for air 
conditioning and 
space and water 
heating in Honey 
well's Plaza West 
building (inset). This 
100,000-square-foot 
office building is lo 
cated about 300 feet 
from the collector 
field. Underground 
pipes connect collec 
tors to building's me 
chanical room. A 
close-up of one col 
lector row is shown 
at left. Reflector is on 
left eiver tube on 
right. 


A $2.1 million system to harness the sun's energy for an office building 
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Solar collector loop (orange) transfers heat to secondary loop See p 
(red). Space heating (with steam as backup) is shown in purple. MANUAL VENT 
Domestic water heating (no backup) is shown in dark blue. Cold 
water, used to cool air in summer, is supplied by two conven- 
tional York 100-ton water chillers (light blue), which are driven by 
Rankine-cycle turbines (yellow). In these engines, solar energy 
heats a working fluid until it expands and drives the turbine. 


Electric motors (green) provide a backup. 
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director of Honeywell's Energy Re- 
sources Center: "The system incorpo- 
rates the latest solar cooling technolo- 
gy and will demonstrate the capabili- 
ty of solar energy to offset peak power 
demands in high-rise buildings that 
typically result from summer midday 
air-conditioning loads." 

The latest technology includes com- 
plex and advanced equipment: 

* Rankine-cycle turbines, powered 
by solar heat, drive commercial water 
chillers that provide cold water to cool 
the building's air in summer. 

* Heat-transfer oils in a two-loop 
system (see drawing) permit high- 
temperature heat collection. 

* Parabolic concentrating solar 
collectors generate high temperatures 
required by the building's heating, 
ventilating, and air-conditioning 
(HVAC) system. [PS reported on these 
and other types of concentrating col- 
lectors in October 1976.] 

Honeywell did not build the system 
with the intention of realizing an eco- 
nomic payback on its investment. 
While the system will save the equiv- 
alent of some 17,000 gallons of oil an- 
nually, the savings will not offset the 
$2,100,000 investment in equipment. 
“What we learn from the design, fabri- 
cation, and operation of this system,” 
says Sher, “can be the basis for less 
expensive, more efficient applications 
of solar energy.” 

Aspects of the Honeywell project 
that make economic sense today, how- 
ever: an energy-management system 
that controls Plaza West’s energy 
consumption, and energy-saving fea- 
tures in the building’s design. 

“The Delta 1000 computer-based 
energy-management system,” says 
Honeywell engineer Phil Kruger, 
“can pay for itself in from one to three 
years in most applications.” An exam- 


On the parking garage's fifth level, Honeywell engineer Mike 
Harris checks tracking and stowing control system for two collec- 
tor rows. There are 21 controllers for 42 rows of collectors. 


ple of the system's capabilities: It se- 
lects either outside air or inside re- 
turn air for cooling, depending on low- 
er total enthalpy, or heat content. 

Plaza West’s energy-saving fea- 
tures include reduced window area; 
double-glazed, tinted glass; fixed win- 
dows to reduce infiltration; external 
sun shades to shield windows from 
high summer sun angles; air-lock en- 
tries; lowered ceilings and reduced 
light levels in offices; draperies ‘that 
hold heat inside; plus insulation that 
exceeds codes. 


Active collectors 


The field of concentrating collectors 
is mounted atop a parking garage, 
about 300 feet from Plaza West. Each 
120-foot-long collector row consists of 
six 4'4-by-19-foot reflectors. These 
consist of an aluminum-honeycomb 
sandwich with an aluminized acrylic 
reflective film bonded to the surface. 

The reflectors concentrate diffuse 
solar radiation onto a 1%-inch-diame- 
ter steel receiver tube, which is plated 
with black chrome for high efficiency. 
The tube is contained in an insulated 
housing that features a “window” of 
low-iron glass. This type of glass was 
used because it reflects very little so- 
lar radiation. A single tube runs 
through each row. A sensor mounted 
on each of the 42 collector rows tracks 
the sun’s position and keeps reflected 
sunlight focused on the receiver tube 
by means of a motor-drive system (see 
photos below). Each row operates in- 
dependently. 

A special rotary joint connects the 
moving receiver tubes with fixed pip- 
ing. Standing under the collector ar- 
ray on the top level of the parking ga- 
rage, I noticed that each joint had a 
test tube beneath it to contain any 
leaking fluid. Most were empty. 


Each collector row is capable of rais- 
ing the temperature of a heat-transfer 
fluid by 30 degrees F at 9.3 gallons per 
minute. If the fluid in any collector 
row reaches 400 degrees F, that row is 
automatically stowed. 

Honeywell’s system is not a “drain- 
down” type: That is, the heat-transfer 
fluid remains in the receiver tubes 
even when the collectors are stowed. 
So Monsanto’s Therminol 44, a syn- 
thetic heat-transfer oil with a —80-de- 
gree-F pour point and a 405-degree-F 
flash point was used in the collector 
loop. This fluid will flow at the ex- 
tremely low temperatures typical of 
Minnesota winters. There are 2300 
gallons of this expensive ($7.10 per 
gallon) oil in the system. 

Exxon's Caloria HT-43 (pour point: 
15 degrees F; flash point: 425 degrees 
F) was chosen for the 19,400-gallon 
secondary loop because it is less ex- 

[Continued on page 118] 


22,000-rpm output of Rankine-cycle tur- 
bine (left) is converted to 3600 rpm by 
gearbox (center) to drive York water chill- 
er's compressor motor (right). Cold water 
is used to cool air in the office building. 


Collectors are driven by %-hp motors and gearboxes, located in 
the center of each row. Gear-reduction ratio is 5000:1. Motors 
can stow or deploy collector field in about 21⁄2 minutes. 
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Computerized 


cars 


On-board microprocessors 
spark a revolution in 
automobile engineering 


Your next car may retune 
itself 30 times each second 
to cut emissions, save fuel 


By JOHN FREE 
DRAWING BY RAY PIOCH 


A revolution centered around micro- 
computers is brewing in Detroit. Gen- 
eral Motors Corp., which has a 48-per- 


Computer module used in some GM cars contains several 40-pin 
IC's, plus smaller devices, for new C-4 emission and engine- 
control microcomputer. IC chips (inset) are cut from silicon disc. 


Test cell at GM is used to spray new electronic systems in cars 
with variety of electromagnetic fields. Surrounding projections 
minimize echoes. Fiber optics carry signals in and out of room. 
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cent slice (some six-million-plus-vehi- 
cles) of the U.S. market, plans to lead 
it. “By 1981,” says GM president E.M. 
Estes, “we expect virtually all GM 
gasoline-powered passenger cars sold 
in this country will be equipped with 
an on-board computer as standard 
equipment.” Ford Motor Co. and 
Chrysler Corp., facing the same tough 
pollution standards ["The Auto-Emis- 
sions Mess," PS, Nov. '78] prompting 
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Television monitors at Delco Electronics help keep track of robot- 
ized machines that attach leads to chips. Much faster, unat- 
tended machines are being readied for microcomputer boom. 
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Electronic systems, some linked with microcomputers, take wid- — plus functions still under development (sleep detector). Expen- 


ening slice of car price tags. Model here has circuits that have 
become standard in recent years, such as electronic ignition, 


GM’s move, are banking on computer 
technology, too. 

The microprocessor or “computer- 
on-a-chip” [PS, Jan. '78] was intro- 
duced eight years ago. It's since been 
built into a vast range of products— 
video games, calculators, test equip- 
ment, exercise machines, and food 
blenders, for example. Now, in addi- 
tion to emission and engine-control 
tasks, microcomputers are taking 
over a surprising variety of functions 
in some 1980-model cars: keyless door 
locks, climate regulatjon, dig- 
ital-readout dash displays, and radios. 
And the boom is just beginning. 

"Automotive electronic applica- 
tions are expected to increase dramat- 
ically in the next six years,” says Ford 
chairman Henry Ford II. “By 1985, we 
estimate that some 12 percent of the 
car’s value will be in electronics—in 
engine and vehicle controls, driver 
conveniences, information displays, 
and entertainment and communica- 
tions systems.” 


Some of these new electronic sys- 
tems have a key role in running a car. 
Because of this, extraordinary steps 
are being taken to test new hardware 
for reliability, I've learned from visits 
with auto makers and semiconductor 
firms. Also, Detroit's annual appetite 
for parts is so large that semiconduc- 
tor companies have crash programs to 
expand their facilities and install ro- 
botized machines to help turn out 
enough chips. Meanwhile, engineers 
are developing even more exotic car 
electronics for the mid-1980's, draw- 
ing on avionics concepts and fiber-op- 
tics technology. 


Converters and computers 

The prime drive for computerizing 
cars comes from this fact: Federal 
emission regulations for the 1980's 
call for 96-percent cuts in unburned 
hydrocarbons (HC) and carbon mon- 
oxide (CO) and a 76-percent reduction 
of nitrogen oxides (NO,) compared to 
pre-control automobiles. Also, the 


Sono OO 


sive and glitch-prone wiring will be replaced by a single coaxial 
or fiber-optic cable for multiplexing in future systems. 


government has set gradually rising 
average fuel economies for a corpora- 
tion’s total car line. 

Auto makers can meet these goals 
most easily by using a microcomputer 
air/fuel regulator system in combina- 
tion with a three-way catalytic con- 
verter. Since California’s emission- 
control rules have grown progressive- 
ly tougher faster than federal stan- 
dards, car manufacturers have been 
marketing computerized cars there 
for more than a year. Some big-engine 
models are available nationwide, 
too. 

But a microcomputer is loafing 
when it's given only the task of aiding 
emission control. So once the comput- 
er was in the car, manufacturers be- 
gan giving it additional jobs. Ford, 
with its 1978 Lincoln Versailles, put 
its Electronic Engine Control (EEC-I) 
to work calculating ignition timing 
and flow rates for exhaust-gas recircu- 
lation (EGR). 

Continued 
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Electronic instrumentation on the $75,000 Aston Martin Lagon- 
da has LED readouts for speed in mph or kph, engine speed, 


"Vehicles equipped with electronic 
engine-control systems are not only 
more fuel-efficient and cleaner, but 
they perform as well as the pre-control 
vehicles we remember fondly from 
years ago," said Ford engineer H.A. 
Nickol early this year, introducing an 
updated EEC-II system that performs 
more tasks. EEC-II, reflecting the 
trend to higher-density microcircuits, 
hassix chips but is 40 percent smaller. 


Closed loop 


Ford's EEC systems use sensors to 
monitor various parameters—crank- 
shaft, throttle, and exhaust-gas-valve 
positions, coolant and inlet-air tem- 
peratures, manifold absolute pres- 
sure, barometric pressure, exhaust 
oxygen, and more. The sensors send 
signals to the EEC so that it can com- 
pute how the best performance can be 
achieved and pipe signals to actuators 
(valves, ignition, etc.). As you drive, 
this so-called closed loop (sensors- 
EEC-actuators) fine-tunes the engine 
30 times a second. 

While the three-way catalytic con- 
verter used to minimize exhaust emis- 
sions is nonelectronic, it depends on 
the EEC, too. The converter, under 
the passenger compartment, contains 
platinum and rhodium catalysts to ox- 
idize and reduce HC, CO, and NO,. 
For the catalysts to work best, air and 
fuel must be burned at a precise ratio 
of 14.7:1 pounds. This is called a stoi- 
chiometric mixture. 

"The key to the three-way catalyst 
system is an oxygen sensor in the ex- 
haust manifold that detects varia- 
tions from stoichiometry and signals 
the computer to make necessary car- 
buretor corrections," explained 
Ford's Nickol. 

A typical oxygen sensor is a hollow 
ceramic (zirconia dioxide) cone, coated 
inside and out with platinum. Outside 
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air flows inside the cone; exhaust gas- 
es pass over the outside. Heated by the 
exhaust, this ceramic-platinum com- 
bination becomes an electrochemical 
cell. The cell output is about one volt 
when the air/fuel ratio is too rich and 
about 0.2 volt if it's too lean. At stoi- 
chiometry the output is halfway be- 
tween these extremes. To the micro- 
computer, therefore, the sensor's out- 
put acts like a switch going on and off, 
telling it to make the mixture rich or 
lean. 

Unlike Ford, GM has been using its 
Computer-Controlled Catalytic Con- 
verter (C-4) system only for emission 
control. But GM's 1980 X-body cars 
[PS cover, April] introduced in Cali- 
fornia will have an updated C-4 sys- 
tem with engine-control functions. A 
nationwide model with a C-4 engine- 
control and emission system will be 
unveiled sometime next year, too. 
Chrysler, which has been using a com- 
puterized system not based on the mi- 
croprocessor, will switch some 1980 
models over to the widely used digital 
technology. 

To see how GM's C-4 system is 
evolving, I visited the company's 
emission-control project center, locat- 
ed in AC Spark Plug's engineering 
building in Flint, Mich. I was curious 
to discover how a car microcomputer 
is "taught" its job. 

Step into GM's test lab at the C-4 
project center and you feel as if you're 
entering a space capsule. Two walls in 
the small room are stacked solid with 
test panels, glowing lights, digital 
readouts, elaborate gas sensors, pen 
graphs, and a minicomputer. A steady 
whine, muffled by a large Plexiglas 
safety window, drew my attention to 
the engine running in an adjacent test 
cell. 

"We'rerunning through an EPA cy- 
cle," said Mike Baker, a GM techni- 


time, voltage, fuel, oil pressure, oil, water, insideloutside tem- 
peratures. Touch switches operate controls, including gears. 


cian. "Attached to that engine is the 
VMDS [vehicular microprocessor de- 
velopment system]. It's that black box 
outside with the red displays on it." 

Baker indicated a TV monitor filled 
with numbers. "What we have on dis- 
play is a list of calibration tables 
we've programmed into the VMDS," 
he said. He pushed keys marked with 
arrows on a calculator-like control. A 
white cursor scuttled across the TV 
Screen and stopped on a number. Bak- 
er entered the number 20 on the con- 
trol keyboard, changing a spark-ad- 
vance on the screen. Moments later a 
printer rattled out rows of numbers to 
show a subtle alteration of engine per- 
formance. 


Look-up table 

Information such as this, obtained 
from numerous lab tests, plus data re- 
corded in test cars, is used to program 
the ROM (read-only memory) of a car 
microcomputer. The data form the so- 
called look-up table. This is used by 
the microprocessor—the "brain" with 
control, math, and logic functions—to 
compute top engine performance. 

GM’s C-4 system, Baker said, also 
has memory circuits that remember 
thelatest carburetor stoichiometry in- 
formation even when you shut off the 
engine. "It's like fine-tuning the con- 
trol for that particular carburetor," he 
said. The memorized data compensate 
for carburetor aging. Automotive en- 
gineers are planning to use special 
memories so that car microcomputers 
can automatically modify their look- 
up tables as other parts wear. 

Programming a cars “memory,” 
however, can be simple compared to 
the task of getting an entire system to 
work together. At the office of Harry 
Lyon, chief engineer for GM's emis- 
sion-control project, I studied two 
large diagrammed boards mounted 


with cutaway carburetors and the 
parts for 1980 and 1981 C-4 systems. 
What parts had caused problems re- 
quiring a fix during development? 
“Every one of thém,” Lyon said, nod- 
ding at the 1980 board. 


Platinum cure 


He tapped a device that looked 
much like a spark plug—GM's oxygen 
sensor. Early versions of the sensor, 
he said, tended to develop voltage- 
drift problems during lab tests. 
"When they drifted, of course, you 
weren't on 14.7 [stoichiometry] any- 
more," he said. The cure? "Manufac- 
turing technique. It's how you put the 
platinum on the zirconium," Lyon 
said. 

Current sensors must be replaced 
every 15,000 miles. GM is aiming at 
30,000-mile oxygen sensors for 1980 
cars and sensors with a 50,000-mile 
life—now in lab versions—for mass- 
produced 1981 C-4 systems. 

A more familar headache with com- 
plex electronic systems is the plugs 
and wiring that carry low-voltage sig- 
nals. "It would seem like simple tech- 
nology, but it really isn't," Lyon said, 
straining to snap a wiring connector 
apart on the demonstration board. 
"Here's a typical weather pack. Very 
exotic," he said. The two-wire connec- 
tor Lyon showed me, developed be- 


Electronic instrument panel for 1980 Lincoln Conti- 
nental and Mark VI vehicles has digital speedometer, 
electronic fuel gauge, 21-character message center 
with clock, and trip computer. White buttons above 
digital-display radio operate instrument panel. One 
of three microcomputers in Ford's system checks ve- 
hicle functions, flashing specific message and sound- 
ingalert if something is wrong. Computer determines 
which messages have highest priority. Simple diag- 
nostic test checks wiring and sensors; more ad- 
vanced test, started by pressing four buttons, checks 
memories and computer math performance. 


cause of moisture problems in field 
tests, was a complex arrangement of 
thick white plastic with flexible inter- 
nal seals. 

Earlier that day, at GM's Detroit 
technical center, I saw how tests are 
conducted to minimize EMI (electro- 
magnetic interference). This poten- 
tially serious problem involves car 
wiring, too. EMI generated by a car's 
electrical system may cause 200-volt 
transients—a possible disaster for a 
five-volt microcomputer attempting 
to multiply numbers. Problems can 
also be caused by EMI sources outside 
the car, such as RFI (radio-frequency 
interference). 

Bill Sperber, an engineer on GM's 
EMI countermeasures staff, ushered 
me into a room half-filled with a sta- 
tion wagon mounted on a dynamome- 
ter. Two walls of the room were cov- 
ered with gray, pyramid-shape projec- 
tions (photo), designed to absorb and 
minimize reflections. Sperber threw a 
pneumatic lever, and a massive steel 
door slowly rumbled shut. A whoosh of 
air began filling a bladder in the hol- 
low door, expanding it firmly against 
the frame to block RF. 

“The only thing we bring in here isa 
signal to simulate electromagnetic 
signals that are available outside," 
Sperber said. 

One EMI problem solved recently 


minimized the chance that owners of 
1980 Buicks will find their air condi- 
tioning heating them next summer. 
During early development of a new 
microprocessor-controlled climate 
system, it began to open and close a 
temperature door by itself at a certain 
EMI frequency. The climate control, 
with a touch panel and LED readouts, 
uses all-electric actuators instead of 
engine vacuum. 

“What happens is that electromag- 
netic radiation gets into a system and 
behaves as if it’s a signal,” Sperber 
said. GM’s EMI experts, working with 
design engineers, can devise a filter 
circuit to block the offending frequen- 
cy. A polystyrene capacitor in a feed- 
back circuit cured its optional comput- 
erized climate control, a Buick engi- 
neer said. 

Sperber also showed me a pair of 
giant Helmholtz coils used to bracket 
a car and simulate high-voltage power 
lines. GM cars are also driven to Voice 
of America transmitting towers, su- 
per-powerful sources of RF, to check 
for EMI problems. Vehicles are even 
tested next to a source of artificial 
lightning. At another location, GM is 
completing an EMI test chamber big 
enough to hold a bus. 


Digital dash 

Detroit engineers are switching to 
microcomputers for various functions 
in 1980. Although introduced as high- 
end options, some of these devices will 
“trickle down” to become standard 
items. In his office at Ford, engineer 
Bob Oswald propped up a large dia- 
gram of Ford’s electronic instrument 
cluster (see photos) and explained it 
uses not one but three computers. 

Digital readouts on the dash show 
speed, fuel, time, date, trip informa- 
tion, and messages such as BRAKE 
LAMP OUT. A super-accurate fuel 
gauge and speedometer both have 
“bottom-line” microprocessors—like 
those used for appliance controls. A 
so-called message center, or “brain,” 
for the entire system has a more so- 
phisticated microprocessor. 

“We became concerned with some of 
the display trends coming into cars,” 
Oswald said. Numbers flashed at you 
can be confusing if you forget what 
button you've pushed, he explained. 
Ford, therefore, decided to include a 
21-character alphanumeric display. 
“We made a decision to incur slightly 
higher cost, but to always tell the cus- 
tomer what he’s reading,” Oswald 
said. Messages on the readout, such as 
a brake-pressure drop, are displayed 
according to their priority and may 
flash while sounding an alarm. 

Earlier, in a Ford parking lot, I had 
watched a black Cougar XR-7 pull up 

Continued 
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Advanced designs could involve microcomputors 


to a curb. Engineer J. D. Drummond 
jumped out and began demonstrating 
more microcomputer hardware. He 
pushed the first button on a series of 
five pushbuttons near the driver's 
door handle. Interior and keyhole 
lights glowed. Then he explained how 
to change the "combination" to Ford's 
new keyless entry system to any num- 
ber—say that on your telephone. 

"First you enter the preset code," 
Drummond said. He tapped 3-9-6-9-9. 
"Then you push one. The next five dig- 
its will be your temporary code," he 
said. That temporary code, plus the 
lock's factory-set code and other data, 
is stored in another "bottom-line" mi- 
crocomputer in a black box the size of 
a fist. 

Ford's keyless entry system is used 
with electric door locks and power 
deck-lid release on three 1980 Lin- 
coln-Mercury cars. It provides several 
ways to lock and unlock the cars, in- 
cluding automatic locking of all doors 
from inside or outside. 


Trip computing 

Last year's Cadillac Seville offered 
a preprogrammed, digital-readout 
trip computer and information center 
as a costly option. For 1980, Buick is 
adding a trip computer. Ford’s new 
digital-instrument dash has this fea- 
ture, too. Pushbuttons are used to en- 
ter information or display fuel re- 
maining, speed, elapsed trip time, 
miles remaining on a trip, driving 
range (computed from fuel remain- 
ing), estimated arrival time, date, 
time, engine rpm and temperature, 
voltages, and more. Less costly and 
less sophisticated add-on trip-infor- 
mation systems are available, too [PS 
cover, June]. 

Some of the data that’s displayed on 
these information systems, such as 
battery voltage, can help you diagnose 
car problems. Ford’s three-microcom- 
puter system has a diagnostic feature 
built in. "There's a button on a key- 
board called ‘checkout,’” says Ford's 
Oswald. "The operator can push this 
anytime, and it runs through and 
checks that all the sensors are con- 
nected, that signals are coming in 
from the fuel gauge and speedome- 
ter." 

Oswald explained that the new digi- 
tal dash's diagnostic functions are not 
tied into the electronics of the engine- 
control microcomputer. 

Ford has tentatively established a 
three-prong diagnostic setup for its 
EEC systems: 

* Simple EEC diagnosis is possible 
by dealers, independent garages, or 
an owner with a volt-ohm meter. 
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* Asimple test that is accurate but 
slow (involving manual intervention) 
has been established for dealers. 

© A costly microcomputer-based 
EEC tester is available that is both 
fast and accurate for high-volume ser- 
vice centers. 


Grounded lead 


GM's diagnostic procedure for its C- 
4 system is simple. If the dash CHECK 
ENGINE light flashes it means you 
should stop at a dealer or garage. 
(Other conventional warning lights 
still on the dash provide warning sig- 
nals, too.) But to find out what's ailing 
your computer system, the service 
technician grounds a green test lead 
under the dash. 

GM’s Lyon unlocked a demonstra- 
tion system housed in a wooden box to 
show me what happens next. He 
flipped some switches until the red 
CHECK ENGINE light flashed a Morse- 
code-like signal. It was one of 11 trou- 
ble codes that tell technicians what C- 
4 circuit areas they need to check. A 
trouble-shooting procedure then helps 
locate the faulty component or 
problem. 

If you have intermittent CHECK EN- 
GINE flashes while on the road, the C-4 
microcomputer will store data in its 
long-term memory. "The next morn- 
ing you can go to the dealer and that 
fault is stored in the computer," says 
GM's Baker. 

Experts seem cautiously optimistic 
about how often these diagnostic sys- 
tems will point to the microcomputer 
itself. "There are going to be some 
problems,” says Intel’s Brian 
Knowles, automotive marketing engi- 
neer. “There always are when you in- 
troduce new components into some- 
thing like an automobile.” But 
Knowles adds that initial field data 
suggest there’s “nothing that would 
make a microcomputer more of a reli- 
ability hazard than any other elec- 
tronic equipment.” 

"It's the old heat-and-beat kind of 
testing process,” said Harry Webb, 
manager of automotive strategic mar- 
keting for Motorola’s Phoenix, Ariz., 
semiconductor group. To locate design 
and production faults early, he ex- 
plained, parts and assembled micro- 
computers require repeated thermal, 
mechanical, electronic, and hermetic 
testing. 

And if an engine-control microcom- 
puter itself still fails on the road? It 
need not mean disaster. Webb indi- 
cated a cluster of black, integrated cir- 
cuits next to a big 40-pin microcom- 
puter on a hand-size engine-control 
module. This auxiliary circuit, he ex- 


“talking” to each other 


plained, could sense computer failure 
and run the engine well enough to get 
you home. “That’s why we call it the 
‘limp-home’ feature,” Webb said. Mo- 
torists needn’t become stranded. 

But there's a chance that auto mak- 
ers may be stranded without enough 
chips to feed future production lines. 
Demands for the large-scale-integra- 
tion (LSI) chips used with microcom- 
puters are soaring in many nonauto- 
motive fields. "If you talk to the [semi- 
conductor] industry in general, you'll 
find there's a serious shortfall in sup- 
ply at the moment. It's in LSI,” says 
Intel's Knowles. 

GM's Delco Electronics division in 
Kokomo, Ind., plans to be a major 
source for the corporation’s stagger- 
ing semiconductor demands in the 
1980's. Production space is being 
readied, to be equipped with high- 
speed, robotized machines that will 
assemble the microchips. 


Top-down designs 

By the mid-1980's, design concepts 
adapted from aerospace and avionics 
technology may take hold—treating 
the automobile as a complete system. 
"We're still putting subsystems to- 
gether rather than designing a total 
system top down," says Dr. Frank Ja- 
mout, Delco engineering head. One 
reason, he notes, is that designers are 
not yet over the work strain imposed 
by new government environmental 
and conservation regulations. 

Advanced designs on the way could 
involve microcomputers distributed 
throughout the car "talking" to each 
otherover a single common wire (mul- 
tiplexing) and sharing computing re- 
sponsibilities. That single "wire" may 
also turn out to be fiber optics [PS, 
Aug. '75], immune to EMI since sig- 
nals travel as light through thin 
strands of glass. 

But the big bottleneck in fiber-op- 
tics technology has been the costly, in- 
efficient connectors available to inter- 
face light signals with printed-circuit 
boards, or from one fiber to another. 
At Motorola's campus-like, 52-street 
facility in Phoenix, someone handed 
me a simple connector Motorola joint- 
ly developed with Amp, Inc. Just in- 
troduced, it has broken the bottle- 
neck. Flexible material on the fiber 
cable automatically and precisely cen- 
ters the fiber in the connector. 

Computer makers are lining up at 
Motorola to adapt the device into de- 
signs required for computer compo- 
nents to communicate with one anoth- 
er. Auto companies, building increas- 
ingly computerized models, may soon 
join the line. 


On, off—even dim—from 
anywhere in the house 


By BILL HAWKINS 


There's a ritual I go through every 
night before bed: turn off the back pa- 
tio light and turn on the front foyer 
light; then the family-room light is 
turned off and the dining-room light is 
dimmed just slightly. The kids' night 
light is turned on and their radio is 
switched off. And, finally, the den TV 
is turned off and the backyard lights 
switched on. 

Sound as if I need sleep after that 
workout? Perhaps, but in fact all of it 
is done just by pushing buttons at my 
nightside table. I’ve been using BSR's 
new X-10 remote control, and it's one 
of the more useful and practical RC's 
Tve ever tried. 

Like all remote controls, the X-10 
consists of two basic parts: the master 
control box and a remote receiving 
unit—one for each appliance you wish 
to control. There's no wiring between 
them, however, since control signals 
travel through your house wiring— 
you plug them in and they work. Con- 
nections to the appliance are just as 
easy: The remote module plugs into a 
wall outlet and the appliance plugs 
into the module. 

To permit individual control over 
more than one appliance in your 
home, each module has a selector 
switch to assign it a number (1 
through 16). Corresponding numbers 
on the master control's keyboard let 
you actuate each remote individually 
(or groups of them) just by pushing the 
appropriate number. 

That's all fine and if you were de- 
signing a remote-control system and 
had stopped at this point, it would be 
typical of most others. It works, but in 
practical use, it would have pitfalls 
that the X-10 handles nicely. 

Suppose, for example, the light in 
your den is plugged into the system 
and you've just sat down to read the 
paper. To get that light on, you must 
either unplug it from the remote mod- 
ule or find the master-control box 
(which always seems to be at the other 
end of the house) and turn it on. With 
the BSR system, all you do is turn the 
light switch off momentarily. The 
module senses the turned-off switch 
(no current draw) and automatically 
applies power to the lamp. Turn the 
switch again, and the lamp comes on. 

There are also different modules for 
specific jobs. The lamp version, for in- 
stance, allows on/off and dimming— 
from full off to full on—from the 
master-control box. For TV's or other 
heavy-current-drawing appliances, a 
15-amp module is also available. And, 
for hall lights, front or rear patio 


Run yourhome 
witha 


plug-in 
remote control 


Box or ultrasonic remote unit turns any one or group of appliances on, off, or dim. 


lights, or even overhead room lights, a 
third module is available—it's a wall- 
switch unit that replaces a conven- 
tional wall light switch. It, too, allows 
on/off or dim operation remotely. 
Finally, for the true diehard re- 
mote-control enthusiast, there is a re- 
mote-controlled master-control box. 
This box is identical to the standard 
model except that it can receive exter- 
nal commands from a hand-held ul- 
trasonic remote control. Powered by a 
nine-volt battery, the unit has its own 
keyboard for complete control over the 


DN 

Rotary switches on module assign it a 
specific operating number. Unit simply 
goes between appliance and wall plug. 


appliances. You merely point it at the 
master-control box and push buttons. 
The master control receives the ultra- 
sonic command, converts it to a signal 
over the house wiring, and actuates 
the appliance you've selected. Now 
that's remote control. 

The X-10 is from BSR, Rte. 303, 
Blauvelt, N.Y. 10913 (it's also sold 
through Sears under Sears brand). 
Prices: all modules $15.99; command 
transmitter $39.95 ($44.99 for ultra- 
sonic command box); $19.99 for ultra- 
sonic transmitter. us 


-— — 
Most remote controls can't deal with pa- 
tio, porch, or overhead lights; the X-10 
has a replacement wall-switch module. 
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Shuttle 


simulator 


tours outer space 
without leaving the ground 


Watching out the aft windows of the 
Shuttle flight deck (top), an astronaut con- 
trols the remote manipulator system 
(RMS) as it shifts equipment in orbit. A 
giant robot arm anchored inside the fuse- 
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lage, the RMS can unload cargo from the 
Shuttle’s open bay (above left) and swing 
the box forward to the window so the 
crew can inspect it (above right). Scenes 
were shot from simulator's TV “windows.” 


Spectacular special effects 
give Shuttle astronauts a 
"you are there" experience 


By JAMES SCHEFTER 


It's nearly time to go home. 

But from where we're sitting, on the 
flight deck of the Space Shuttle, home 
is a long way. 

That's it down there, more than 200 
miles below us. Through the six cock- 
pit windows, we can see our Earth as 
few willever see it—an angular patch- 
work of vivid colors: beige and salmon, 
carmine red, ocean blue, black, white, 
yellow, green, and orange. 

The horizon is broadly curved until 
you look closely and see that it's 
formed by an infinite series of tiny 
straight lines. 

And there, in the opposite window, 
hangs a cylindrical satellite, now and 
then obscuring diamond-point stars, 
its gray and black contrasting sharply 
with the blacker sky. 

How did I get to fly the Space Shut- 
tle? After all, this unique reusable 
spacecraft [PS, Jan. '77] isn't sched- 
uled to fly till November or later. But 
astronauts must be trained to control 
the Shuttle, especially during its 
rushing reentry glide. 

This delicate engine-less maneuver 
can be simulated in a flight trainer, 
and that's where I'm sitting—in the 
right seat of the Space Shuttle Mis- 
sion simulator at the Johnson Space 
Center in Houston. 

But I think I'm in orbit. The simu- 
lator, the most advanced ever built, 
supplies computer-generated scenes, 
sounds, even motion, so vivid it seems 
that I must be in space. 

Continued 


Complex cockpit (top) duplicates Shuttle flight conditions—even more than 200 miles up. During reentry, the spacecraft banks 
to the computer-generated scenes that flash past the windows. sharply 120,000 feet above California. Bottom row: At 6000 
Middle row: Clouds soar over America as the Shuttle orbits feet, the landing field is clear; at 500 feet, the runway centered. 
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“Without air-breathing engines, we're nothing but an overweight 


Though I'm not wearing a space 
suit, I have on a helmet with built-in 
microphone and headset. In the left 
seat, similarly equipped, is astronaut 
Karol (Bo) Bobko. We're about to ma- 
neuver into position for reentry. 

The Earth disappears from our win- 
dows as the Shuttle Orbiter tilts nose 
up. At the same time, our instruments 
tell us that we've flipped upside down 
and twisted slightly out-of-plane, or 
sideways to our travel. Suddenly all 
we can see are stars in the black of 
space. 

The Orbiter's position is simulated 
on our instruments and out our win- 
dow. Except for the pull of gravity, it 
all looks real. 

"We do the de-orbit burn inverted 

' and out-of-plane to use up leftover 
fuel," Bo explains quickly. 

As we wait, I look over the Orbiter's 
complex instrument panel. Glancing 
around, I see switches everywhere, on 
my right and left, on curved panels 
overhead and below. The Orbiter, I 
quickly realize, is no easy machine to 
learn. There are three large cathode- 
ray tubes (CRT's) between Bo and me, 
each brightly glowing with green al- 
phanumerics. There's a computer key- 
board and there are tape gauges mov- 
ing behind their glass covers like 
trained worms. 

Each of us hasan attitude direction- 
al indicator, a space-age instrument 
that incorporates artificial horizon, 
attitude in three axes, yellow steering 
bars, and more. We each have a heavy 
pedestal, with swivel-and-twist, push- 
pull flight controllers. 

Finally, I see some ominous items. 
There's a bright yellow lanyard la- 
beled "canopy jettison" atop the center 
console. There's a yellow and black 
ejection seat pull-ring between my 
knees, and in case that fails, a yellow 
"secondary ejection" lever snugged up 
against my left thigh. 

"Here comes the motion, folks," 
says a voice in my ear from one of the 
simulator controllers at a console out- 
side. 

We feel a throbbing through the 
flight deck, then hear a clatter as each 
thruster fires. The audio effects are as 
important as the vibration. 

“Kathunk!” Bo says. His hand is 
resting lightly on the stubby stick 
that would let him take control. But 
for now, our maneuvers are all being 
flown by a computer, just as they will 
be in real reentry. 

The instrument tapes tell me that 
we're passing through 250,000 feet— 
about seven times higher than air- 
lines fly—and slowing down from 
about 21,000 feet per second. That's 
more than 14,000 miles per hour. 
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We've lost almost 3000 mph from our 
orbital speed, and we're banked 60 de- 
grees to the right, with nose high 
about 40 degrees. A few stars are out 
there in the black. 

Bo points to a CRT display he’s 
called up from the computer. We 
should be following a line inscribed on 
the screen. A row of triangles shows 
where we've been, and a bright dot 
shows where we should go. A tiny, 
winged Shuttle on the screen shows 
where we are in relation to that line of 
safety toward Earth. 

For now, we're okay. Everything 
has converged. 

Suddenly there’s a loud clatter of 
thrusters firing. We feel some jerks 
and bumps, and the Orbiter yaws 
sharply left. Stars move across the 
window until we stop again in a steep 
left bank. 

"What's happening?" I ask. 

Bo points to the instruments show- 
ing me all is well. "The computer has 
us doing big S-turns," he explains. 
"We're getting rid of a lot of speed, and 
it puts us through a combination of 
roll and yaw maneuvers." 

We're still 40 miles high, and the 
tenuous upper atmosphere is playing 
tricks with our instruments. Our air- 
speed indicator registers 170 knots. 
But our Mach meter shows 11.2. And 
our actual speed at this moment is 
about 11,000 miles per hour. But 
we're decelerating rapidly. 

One of the few mission elements 
this machine can't simulate is gravi- 
ty—either weightlessness or in- 
creased G's on liftoff or reentry. In an 
actual mission, we'd be feeling about 
three G's right now. So real are the vi- 
sual, audio, and instrument effects, 
however, that I let my mind convince 
me that I'm feeling something. 


Coming in for a landing 

"You can see the sky starting to 
brighten up," Bo says, pointing out 
the window. "We're coming over the 
Pacific and heading down toward the 
California coast." 

Landing for the first orbital Space 
Shuttle mission is scheduled for about 
7 AM PST, so the visual effects are ac- 
curate. At 145,000 feet and Mach 8, 
the sky is noticeably brighter as we 
pass through Pacific night on our way 
to West Coast dawn. 

Bo warns suddenly, "Oops, here we 
go, making a reversal again." 

The Orbiter banks sharply back to 
theright and nose-drops slightly. Sud- 
denly Earth, still in the dark of night, 
looms up in my right side window and 
I know we're going home. Far ahead, 
the sky is turning faintly blue and the 
stars are fading out. 


Now we "S" back and forth again, 
banking right, then left. 

"There it is!” Bo shouts. 

Ilook, and a song from a thousand 
Chevy commercials springs into my 
head: "See the U.S.A. . .” Spread out 
ahead of us is the California coast, 
with Baja stretching far away to our 
right. 

Then we're over the coastline and 
theres Edwards Air Force Base. 
We're still 50,000 feet up and targeted 
for runway 18 when the master alarm 
warbles in our ears. I freeze. 

Bo's hands fly over the control pan- 
el, punching instructions into the 
computer. 

"We're down to 190 knots" he 
grunts, knowing that we should be 
moving at about 280 knots. "How'd we 
ever get into this situation?" 

"I've never seen it come in from this 
angle before," says a worried control- 
ler outside. 

"Speed brakes are away," Bo re- 
ports, as we feel a jerk and slam from 
the extending brakes. 

"You're out of auto, Bo," the control- 
ler cuts in, telling us that the comput- 
er is no longer flying us. 

Now it's up to Bobko, who takes 
manual control in a harried attempt 
to save us. We're well to the left of the 
runway, much too high, and diving 
like a bomber. 

"Right turn, right turn," the con- 
troller demands. "You better take it, 
Bo." 

He does. Edwards Air Force Base 
looms in our windows. I see the han- 
gars and administration buildings, 
the water tower, the craggy hills on 
the horizon. Bo gets the nose up and 
this huge, dumb glider responds to his 
maneuvers. 

We flash over two runways. Bo tilts 
us to the right, back to the left, then 
holds steady on the centerline. The 
landing gear drops with a thumping 
slap, and we're committed. There's no 
way to try again on a Space Shuttle 
landing. Without air-breathing en- 
gines, we're nothing but an over- 
weight rock with wings. 

Bump! Jolt! Bang! We'reon the long 
dry lake bed at Edwards. 

"Okay, we're down," Bo sighs. 

"Terrific, Bo, terrific," the control- 
ler responds. "That was amazing." 

Later we found out what went 
wrong. The computers—the Orbiter 
has five on board that check and cross- 
check each other—were getting incor- 
rect data from somewhere. They 
thought we were one place in the sky 
when we were really somewhere else. 
It would be up to the experts to track 
down the exact cause of the error, be- 
cause this one wasn't planned. 


rock with wings" 


Hundreds of potential Orbiter mal- 
functions are built into this incredible 
simulator, forcing astronauts to prac- 
tice coping with them. But gremlins 
still creep in, giving the pilots occa- 
sional tests like this that nobody ex- 
pects. 

In fact, there were so many grem- 
lins during 1978 and early 1979 that 
astronaut training for the first Space 
Shuttle orbital mission was slowed. 
When I flew with Bobko, the simula- 
tor was less than fully operational, 
with engineers and technicians sort- 
ing through about 5000 discrepancies 
in its complex systems. But still, as- 
tronauts love the trainer. It's easily 
the best flight simulator they've ever 
had, and will get better as bugs are 
worked out. 

"It's a state-of-the-art simulator," 
says astronaut John Young, who will 
command the first orbital mission. 
"We're aiming for 540 hours in it by 
the time we fly." 

Designed and built by the Link Di- 
vision of Singer Co., the: simulator 
matches the real thing in almost ev- 
ery way. It has two complete flight 
decks, or crew stations. Each is prac- 
tically a replica of the flight deck on 
Columbia, the first Orbiter scheduled 
for space. 

One simulator unit is called the mo- 
tion-base crew station; the other, the 
fixed-base crew station. The first one 
does exactly what its name implies: It 
wiggles, thumps, jerks, and thrums 
exactly like the real thing. It even 
tilts back 90 degrees to simulate the 
feel of liftoff. ` 

“Those motion cues really smooth 
out your flying,” marvels Young, who 
has flown simulators since 1964 to 
prepare for four space flights. 

The fixed-base unit doesn’t shake, 
rattle, or roll, but it does have the 
same audio cues as its movable mate. 
But the biggest difference on this 
flight deck is the aft crew station 
(missing from the other unit because 
it must tilt). Two windows look 
straight back, almost like the rear of a 
car. Two more, even larger, are over- 
head. The station is flanked by two 
television screens, which can show up 
to four views (split-screen) of Shuttle’s 
immense cargo bay. 

There’s a complete set of controls for 
flying the craft in orbit, as well as 
room for the remote manipulator sys- 
tem (RMS) controls. The RM§ will be 
used to pull old orbiting satellites 
from orbit, or lift new ones from the 
cargo bay. 

From this aft position, an astronaut 
will fly the last 1000 feet or so of ren- 
dezvous or docking maneuvers. It’s 
like flying a DC-9 backwards while 


Swooping in for a no-power landing, the 
Orbiter Enterprise touches down during 


looking out the rear window, though it 
won't seem that way in orbit. 

Because there are two crew stations 
tied into the Shuttle simulator, it will 
be possible to train two separate astro- 
naut crews at once when the schedule 
gets hectic. But every crew will need 
time in both. 

Both stations can do launch and 
landings, but the motion-base does 
them better, Young explains, because 
of the special effects. 

In addition, either station, or both, 
can be tied in with mission control and 
the worldwide tracking network to 
provide totally realistic training for 
an actual mission. That helps the 
ground-support people as well as the 
astronauts. 

“We have a couple of 30-hour simu- 
lations on the schedule,” Young told 
me. "We'll take 15 hours and our 
backup crew will take the other 15.” 


Space-simulating electronics 

The simulator has its own computer 
room with banks of cabinets for elec- 
tronics, consoles for trainers, and two 
special image systems. 

It’s the imagery, more than any oth- 
er factor, that makes this simulator 
what it is. All good simulators, such as 
those used by the airlines, have work- 
ing instruments. But it takes near- 
perfect scenes out the windows to con- 
vince you that you're in space, or real- 
ly streaking into a desert runway for a 
no-power landing. 

This machine has it all. 

To create these images, designers at 
Link married television to a comput- 
er. The result: three digital image 
generators (DIG’s) that deliver high- 
fidelity color scenes to 16 separate 
windows and two closed-circuit televi- 
sion monitors in the crew stations. 

The DIG's operate through a series 
of high-speed computers. Six Interda- 
ta 8/32’s, computers about the size of a 
broom closet, act as the basic control- 
lers. 


1977 tests. Having undergone punishing 
vibration tests, it won't fly to orbit. 


Three image data bases—one for 
Earth scenes from orbit, one for 1015 
stars in the sky (most displayed at 
proper magnitude), and one for the 
highly detailed landing scenery at Ed- 
wards—are stored as binary numbers 
on one 67-megabyte disc. 

Fast-running software pulls out the 
proper numbers and translates them 
into one tiny square of color that is 
then placed at the right place on the 
appropriate window. ! 

Each of the Orbiter front windows is 
actually a high-resolution television 
screen with 761 horizontal raster 
lines. (Home television has 512 lines.) 
Each line has 750 of those tiny color 
squares or pixels (picture elements). 
Thus, just one of the front windows 
contains 570,750 pixels, each sepa- 
rately formatted by the DIG. 

Because of the delicate touch 
needed for visual rendezvous maneu- 
vering, the aft and overhead windows 
in the fixed base have even sharper 
resolution. Those windows each have 
920 raster lines with 1480 pixels per 
line—a total of 1,361,000 pixels per 
window. 

Each image in each window is re- 
computed and displayed 30 times ev- 
ery second. The result is a high-reso- 
lution motion effect that parallels re- 
ality. The visuals respond to inputs 
from astronauts "flying" the simula- 
tor, to inputs from controllers running 
training sessions, and to inputs from 
the Orbiter's onboard computers. 

And it all must be coordinated with 
Orbiter instruments. If the attitude 
indicator says we're flying upside 
down, then the image out the window 
better agree. 

It takes immense computing power. 
Along with the ID 8/32's, there are 
two large Univac 1164's that oversee 
everything and have the splendid title 
of "host computers." The host comput- 
ers carry the basic programming for 
all systems, including motion, sound, 

[Continued on page 120] 
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"Flying" 


trains 


—whatever happened to 
magnetic levitation? 


By BEN KOCIVAR 


With seat belts fixed and the overhead 
canopy rolled shut, the pilot of the 
HSST-02, Japan Air Lines’ new re- 
search vehicle, twitched a toggle on 
the dashboard. We were airborne, 
floating a centimeter from the track— 
suspended by a magnetic field. 


Next, the pilot pushed forward on a 
small throttle lever on the dashboard. 
We accelerated smoothly. The speed 
indicator quickly moved up to 80 kilo- 
meters per hour. Near the end of the 
short test track, the pilot pushed down 
on a small foot pedal that operates a 
hydraulic brake. The vehicle came to 
a smooth stop. 


Japan Air Lines’ attractive-levitation research vehicle, the HSST-02, floats only a 


—— ít 


a 
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The HSST-02, JAL’s second version 
ofits High Speed Surface Transport, is 
a research prototype of what may one 
day be a 160-mph train that will 
whisk 360 passengers at a time be- 
tween downtown Tokyo and the new 
Narita International Airport. The 
concept is based on a technology called 
maglev: Magnetic levitation holds the 


centimeter from its Kawasaki test track. 


m. P 


wheelless vehicle a pencil's width off 
the track. A linear induction motor 
(see box) propels it. 

PS editors David Scott and John 
Free first reported on this promising 
technology in December '73. To find 
out the current status and prospects of 
maglev, I was dispatched to Japan, 
where much of the research is now 
centered. I also checked into recent 
progress in Germany, and at Boeing 
in this country. 


Why maglev? 


The advantages of a maglev transit 
system are many, asI quickly realized 
on my HSST test ride. For one thing, it 
was extremely comfortable. No 
bumps, no lurches. Just the slightest 
sense of movement. All I could hear 
was a faint electric hum. 

My trip to Tokyo had further 
brought home to me the need for bet- 
ter surface transportation. I had made 
the 7000-mile flight from New York to 
Narita Airport in 12 hours, but the 
final 40 miles, from the airport to 
downtown Tokyo, took another three, 
on a highway jammed with cars, 
noise, and pollution—a typical air- 
port-to-city connection. If JAL’s mag- 
lev line becomes a reality, this final 
leg will take only 15 minutes. 

Maglev holds the promise of high- 
speed long-distance travel, as well. 


Latest German maglev, the Transrapid- 
05, gets finishing touches before its un- 
veiling at International Transport Exposi- 


Trains traveling at 300 mph could car- 
ry 1000 passengers from Boston to 
Philadelphia in an hour, for example. 
That's considerably better than you 
can do with jet travel today, counting 
the auto trip at each end. 

A maglev train would be quick, qui- 
et, nonpolluting; the ride, smooth and 
comfortable. The tracks could be ele- 
vated—out of the way of surface traf- 
fic. But there are many problems— 


Japanese National Railway is develop- 
ing magnetic-repulsion maglev using 
superconducting magnets. Its 10-metric- 
ton, 13-meter-long test car has reached 
364 kph on four-kilometer test track in 
Miyazaki Prefecture. When test track is 
lengthened to seven kilometers, 500-kph 
tests will be run. A 40-km track is planned. 


JAL's unmanned HSST-01, using rocket 
assist, reached 300 kph on 1300-meter 
test track. Because of its size-to-weight ra- 
tio, small stabilizing wings were added to 
overcome instability at high speed. They 
aren't needed on larger vehicles. 


tion in Hamburg this summer. The 26-me- 
ter-long, 36-metric-ton vehicle can carry 
68 passengers in its two sections. 


technological, financial, and politi- 
cal—that remain to be ironéd out. 


Attractive vs. repulsive 


One factor complicating maglev de- 
velopment is that it is not really one 
technology, but two. JAL's HSST de- 
sign uses what is called attractive levi- 
tation to elevate the vehicle so that it 
doesn't touch the guideway. Electro- 

Continued 
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magnets projecting from the base of 
the train are attracted to the ferro- 
magnetic underside of a wrap-around 
track (see diagram), lifting the vehi- 
cle. Electronic sensors control the cur- 
rent so that the gap between track and 
magnets remains constant—about a 
centimeter in the JAL design. 

But JAL's maglev program com- 
petes for government support with an- 
other program sponsored by the Japa- 
nese National Railway. JNR's concept 
is a magnetic-repulsion system. With 
repulsive levitation, powerful super- 
conducting magnets in the floor of the 
vehicle induce an electric current in 
coils or plates on the guideway below. 
(A current flows whenever an induc- 
tive loop moves through a magnetic 
field.) The current produces a magnet- 
ic field that opposes that of the vehicle 
magnets, thus levitating the vehicle. 

Each approach has strengths and 


weaknesses. Attractive levitation is 
inherently unstable. The closer the 
magnet on board gets to the rail, the 
greater the force that is trying to 
clamp them together. Thus fast and 
sensitive electronic controls are re- 
quired to instantaneously vary the 
current going to the electromagnets, 
increasing or decreasing the attrac- 
tive force as the vehicle encounters 
slight variations in the track surface, 
is buffeted by wind, or is otherwise di- 
verted from a smooth path. 

Because the gap is so small, such 
diversions must be minimized, thus 
an extremely level guideway is essen- 
tial. "This is not an insurmountable 
problem," maintains Shinji Nakamu- 
ra, chief engineer of the HSST devel- 
opment group. Still, track building 
and maintenance are likely to be diffi- 
cult and costly. Merely doubling the 
size of the gap would require lift mag- 


With attractive levitation, magnets pro- 
jecting from the base of the vehicle are 
attracted to the magnetic underside of a 
C-shape track, thus suspending the vehi- 
cle. With repulsive levitation, as the vehi- 
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cle moves, on-board superconducting 
magnets generate eddy currents in the 
aluminum guideway, which in turn gener- 
ates a magnetic field to oppose vehicle's 
magnets. Opposing fields lift vehicle. 


In U.S., Boeing has bought rights to 
maglev system developed by Rohr In- 
dustries. Test track shown is Rohr's in 
Chula Vista, Calif. It includes ground-lev- 
el and overhead tracks, to test both bot- 
tom- and top-supported vehicles. (Upper 
car is just to right of glass station.) 


nets with four times the power. The 
result would be a train too heavy to be 
practical, and too energy-hungry to be 
economical. 

Repulsive levitation, on the other 
hand, is inherently stable in the verti- 
cal plane. The closer that vehicle and 
guideway get to each other, the great- 
erthe force trying to drive them apart. 
So no sophisticated controls are 
needed. But it requires a much more 
powerful magnetic field than attrac- 
tive levitation. Solution: supercon- 
ducting magnets that can generate a 
strong magnetic field with relatively 
small, lightweight magnets. "And," 
explains Hotsumi Harada, director of 
the Japanese National Railway, 
"much greater lifting force is gener- 
ated with a great saving in electrical 
power per passenger." 

Superconducting magnets cannot 
be used with attractive-levitation sys- 
tems. Under conditions of supercon- 
ductivity, with virtually no electrical 
resistance, a magnetic field persists 


"indefinitely once current is applied to 


the magnet. You can't regulate its 
magnitude, so you can't control the 
gap. But the stability of repulsive sys- 
tems makes this unnecessary. 

The big advantage of repulsive levi- 
tation and superconducting magnets 
is that the gap between track and ve- 
hicle can be much wider than with at- 
tractive levitation without resorting 
to impractically large magnets. JNR 
is working with gaps from 10 to 60 
centimeters. Thus track quality is not 
nearly so critical. 

But there are trade-offs. To start 
with, the magnets aboard the train 
must be contained in cryogenic tanks, 
where they are immersed in liquid he- 
lium and chilled to almost absolute 
zero (—273 degrees C) to maintain 
their superconductivity. Cryogenic 
cooling is expensive, partly because 
the liquid helium is costly and must 
be replaced as it boils off. JNR has 
built an experimental cryogenic de- 
vice that can condense the vaporized 
helium, and hopes to mitigate this 
problem through recycling. But cryo- 
genics is a complex and sophisticated 
technology, and making it work in the 
real world will not be easy. 

Complicating the repulsion concept 
is the fact that levitation is not prac- 
tical at very slow speeds, because no 
lift is generated until the vehicle be- 
gins to move. The higher the speed, 
the greater the lift. Theoretically, a 
repulsive system can be designed to 


lift off at any speed above zero. In 
practical systems, however, liftoff is 
somewhere between 20 and 60 mph. 
Consequently, repulsive maglevs 
must have some kind of provision for 
low-speed travel. The JNR test vehi- 
cle runs along on rubber-tired wheels 
until it develops enough repulsive lift. 
Then its wheels retract. Attractive 
systems don’t need such wheels, be- 
cause levitation does not depend on 
vehicle movement and induced cur- 
rents. 

Finally, it appears that repulsive 
maglevs would require considerably 
more energy to operate than attrac- 
tive systems. That was the conclusion 
of the U.S. Federal Railroad Adminis- 
tration, based on a study by the Mitre 
Corp. and information from German 
and Japanese researchers. But the 
FRA drew no conclusions as to which 
systems would be preferable, because 
the lower power requirements of at- 
tractive maglev are offset by its inher- 
ent instability and tight guideway tol- 
erances. The FRA had hoped to con- 
duct a “flyoff” between the two sys- 
tems but funds were cut off before the 
project was finished. 

The fundamental reason the Japa- 
nese Railway and JAL have chosen 
different technologies is that their 
needs are different. The airline is con- 
cerned with short rail links between 
airports and central cities, where 
speeds of 300 kph would be fast 
enough. At such speeds and distances, 
JAL feels that the major drawback of 
attractive levitation—track quality— 
can be dealt with satisfactorily. 

JNR, on the other hand, is interest- 
ed in long-distance, intercity travel, 
at speeds greater than 500 kph to sup- 
plement or replace the famed 130- 
mph Bullet Train, the Shinkansen. 
Higher speeds and greater distances 
are practical only with a larger gap 
between track and vehicle, JNR decid- 
ed, and so the repulsive system is its 
choice. 


In Germany 

The Germans as well as the Japa- 
nese are putting considerable devel- 
opment efforts into maglev transit. 
Hermann Kemper, a German, first 
patented the concept in 1935 [PS, 
March '67]. His patent passed without 
much notice until 1960, when two 
companies, Kraus-Maffei and Mes- 
serschmitt-Bolkow-Blohm, began de- 
velopment work with financial aid 
from the German government. 

Under a joint venture group called 
Transrapid-E.M.S., the companies 
have built five maglev vehicles. The 
latest, the Transrapid-05, was sched- 
uled to operate at speeds up to 75 kph 
on a 900-meter elevated guideway at 
the International Transport Exposi- 


PRIMARY WINDINGS 


A linear induction motor (LIM) can be 
thought of as a rotary induction motor 
that has been sliced through to the 
middle and laid out straight. In a rotary 
induction motor, the alternating mag- 
netic field produced by the stator cur- 
rent induces an alternating current in 
the rotor coils; the alternating current 
reacts with the magnetic field to turn 
the rotor, producing torque. 

AnLIM uses the same principles, but 
produces lateral motion instead of the 
circular torque of its rotary cousin. The 


tion in Hamburg throughout June of 
this year. 

The Transrapid, like the HSST, 
uses attractive levitation. But the 
configuration is different. The HSST 
has the powered magnets aboard the 
vehicle and a reaction plate on the 
guideway. The Transrapid-05, on the 
other hand, puts the primary power on 
the guideway and DC levitation mag- 
nets on the vehicle. Dick Gilliland of 
Boeing explains: “All attractive sys- 
tems need a variable-voltage, vari- 
able-frequency inverter to supply the 
primary power. Ona large vehicle this 
becomes quite a large, heavy piece of 
equipment. By putting the excitation 
on the guideway, the inverter be- 
comes ground equipment instead of 
vehicle equipment and the weight and 
cost of the vehicle go way down.” 

Again, the reason for the different 
technologies is primarily a difference 
in design requirements. The Ger- 
mans, like the Japanese Railway, are 
designing high-speed (400 kph) trains 
for intercity routes, not the short air- 
port-to-downtown links that JAL has 
in mind. 

“The kVA (kilovolts times am- 
peres) required at these high speeds is 
so great that your whole train would 
be full of inverters if powered magnets 
were aboard,” Gilliland continues. 
“By putting the power on the wayside, 
guideway costs are a lot higher, but 
the vehicles are a lot cheaper.” 

Recently, the German federal gov- 
ernment commissioned a consortium 
of seven German companies to con- 
struct a 31.5-km test track southwest 
of Bremen. A bigger vehicle, the 
Transrapid-06, will be built for test- 


LIM's primary windings, correspond- 
ing to the stator of the rotary, and its 
secondary, a reaction plate corre- 
sponding to the rotor, are separated 
from each other by a small air space. In 
a maglev system, one is on the base of 
the vehicle, the other is on the guide- 
way. One motor component can move 
laterally relative to the other, thus the 
vehicle can travel along the track. 
Some maglevs use a linear synch- 
ronous motor—analagous to a rotary 
synchronous motor—instead of an LIM. 


ing on the new track. It will carry 
about 200 passengers at speeds from 
300 to 400 kph. 

In the U.S., only Boeing has an ac- 
tive maglev program. That company 
has bought the rights to a maglev sys- 
tem originally developed by Rohr In- 
dustries. Rohr called the system Ro- 
mag; Boeing has rechristened it Mag- 
Transit. It too uses attractive magnet- 
ics for levitation. 

"It's unique, however," notes Clare 
Adriance, Boeing product develop- 
ment manager, "because one linear 
induction motor takes care of both 
propulsion and levitation." The Japa- 
nese and German designs use sepa- 
rate systems for the two functions. 
"Its a patented concept," explains 
Adriance. 

In this concept the magnitude of the 
voltage controls the gap between vehi- 
cle and track; the frequency of the 
voltage controls vehicle speed. The 
major advantage of combining the two 
functions is to lessen the weight of the 
vehicle. 

"The basic trade-off is that our sys- 
tem requires a more complex control 
system," explains Gilliland. "The con- 
trol system must sense the gap and 
compare that with the gap we want— 
nominally Ye inch. And it must sense 
the speed of the vehicle and compare 
that with the command speed. It must 
then change the voltage and frequen- 
cy to achieve those desired quantities. 
Modern-day electronics lets us do this 
easily," he adds. 

Boeing expects to get a $5 million, 
three-year development contract from 
the Department of Transportation to 

[Continued on page 121] 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Missile radar 

A new radar-guidance sys- 
tem—undergoing tests in a 
reflection-proof cell—will 
boost the accuracy and range 
of Pershing missiles used by 
NATO. The guidance system, 
made by Goodyear Aero- 
space, compares radar re- 
turns with stored images of 
the target area. 
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Quart belt 

Canteens get in your way 
when you hike? Fill a Boda- 
belt with liquid and wear it 
around your waist. One-pint 
(18-34-in. waist) and one- 
quart (28-44-in. waist) sizes: 
$13.95. Bodabelt Products, 
288 Douglas Ave., Fac.l, Boul- 
der Creek, Calif. 95006. 


Plug-in windmill 
Plug in the 1500 wind system 
(through its control box) to a 
20-amp outlet and cut electric 
bills, says Enertech (Box 420, 

Norwich, Vt. 05055). The in- 
duction generator delivers 
1500 watts in 22-mph winds. 
Recommended height: 40 to 
90 ft. Price: $4000 to 

$6000, installed. 


Super fastener 

You need a firm tug to pull 
Gripper Strip fasteners apart 
(inset). Unlike fastener tapes 
that use tiny hooks and 
loops, Scovill's new tape has 
mushroom-shape locking ele- 
ments (enlargement) for 
greater strength. It'll be sold 
to manufacturers first, but 
will soon be in stores. 


Guanci SJJ1 


This unique automobile rivals 
European GT styling with its 
sleek design. The fiberglass- 
body SJJ1 has a 57 liter V8, 
automatic transmissio! 
and-pinion steering, d 
instrumentation. Guanci Au- 
tomobiles Inc. (Woodstock, 
IIl.) will turn out only 50 cars 
a year. 


Moisture spotter 
By pinpointing subsurface 
moisture differentials on 
large roofs, the CPN Hydro- 
tector (with a computer) en- 
ables user to spot individual 
leaks and localize repairs, 
saving big money, says 
Campbell Pacific Nuclear 
Corp. (Pacheco, Calif. 94553). 
The nuclear gauge is $3000. 


SES 110 


The all-aluminum SES 110— 
first U.S. commercial surface- 
effects ship—was unveiled 
recently by Bell-Halter (Chal- 
mette, La.). The center por- 
tion of its 110-ft.-long hull 
rides on a cushion of air con- 
tained in catamaran-style 
side hulls. Cruise speed: up 
to 70 knots. 


Belt saver 


Reduced vibration and lower 
maintenance costs for 
industrial and truck-engine 
belt-drive systems—these are 
two benefits of a new 
engine-belt tensioning 
device, says Monroe Auto 
Equipment. The device 
combines shock-absorbing 
and tensioning functions to 
Maintain constant tension. 


Business trijet 

This new Falcon 50 business 
jet was flown nonstop from 
Chicago to Paris in eight 
hours. The trijet, made by 
Dassault-Breguet in France, 
carries eight. The $7.5 million 
craft has three American- 
made Garrett TFE-731-3 tur- 
bofan engines. Falcon Jet 
(Teterboro, N.J.) markets it. 


Nissan has enlarged the inte- 
rior of its sporty Silvia, cut its 
noise levels, and add- 

ed a microcomputer trip me- 
ter/clock. The car is available 
with either a 1770-cc or 1952- 
cc four-cylinder engine. Ex- 
port models for the U.S. have 
not been announced yet. 


Waterless toilet 
Envirolet Multi-System 10 is 
a toilet for cottages and 
homes that doesn't need wa- 
ter, chemicals, or septic tank. 
A ventilation/heater system 
(540 watts maximum) re- 
moves moisture, aids organ- 
ic-waste breakdown. Santerra 
Ind. Ltd., 1081 Ainess St., 
Downsview, Ontario, Canada, 
M3J 2J1. 


Microwave tray 

Do some foods cook uneven- 
ly in your microwave oven? 
Battery-powered Turn-Tray 
rotates foods such as cakes 
and souffles so they rise 
evenly. Initially, the $50 de- 
vice will be sold only with 
Hardwick Stove Co. (Knox- 
ville, Tenn.) microwave ov- 
ens; later, it'll be a general 
accessory. 
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Doweling jig 

Dowel Magic jig automatical- 
ly finds the center line of a 
board, lets you join boards at 
any angle anywhere on the 
face of the board, says Coast- 
al Abrasive & Tool (Trumbull, 
Conn. 06611). It's priced at 
$8, $9, and $10, respectively 
for %-, 5he-, and %-in. dow- 
els. 


Sawmill 

One operator can safely mill 
lumber with the Nordic 
Prince portable sawmill, says 
CLC, Inc. (Box 189, LaGrande, 
Ore. 97850). Chain saws of at 
least 4.5-cu.-in. displacement 
are recommended for use 
with the rig, which costs 
$1495, including a 19-ft.-long 


Swedish pliers 
Shift-O-Fix slip-joint pliers 
have one-hand adjustment: A 
knurled thumbscrew engages 
the teeth to simplify setting 
the jaws without guesswork. 
Maximum opening with par- 
allel faces: 30 mm. AB Bahco 
Verktyg, S-199 02 Enkoping, 
Sweden. 


track. 


Two knives feature replaceable blades 
Thirteen separate cutting points are included on each blade in 
the Quick-point knife (left). When you've dulled one point, you 
simply advance a locking slide in the knife's handle one stop 
and snap off the point by inserting it into the knife's remov- 
able pocket clip. Stanley's model 10-300 knife costs $2.40; 13- 
point replacement blades cost 80 cents. Also from Stanley is a 
clever folding pocket knife (right) that features a replaceable 
blade. It can be used with any Stanley Slimknife blade. With a 
stainless-steel case, it's $2.60. 


Portable scaffold 


It folds to a compact 13 by 26 by 68 in., and wheels to where 
you need it. It sets up to 26 by 57 by 68 in., with a 5%-sq.-ft. 
working platform that can be placed at four levels from 16 to 
55 in. above the ground. It's Super-Scaffold, a 62-Ib. tubular- 
steel working platform that's Underwriters Laboratories listed 
and complies with OSHA standards. You can use 'em in pairs 
(inset) to increase work area. Super-Scaffold's price is approx- 
imately $196. Center U.S.A. Corp., 310 Live Oak Blvd., Cassel- 
berry, Fla. 32707. 
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IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Solid-state lock 


Tap five buttons on the Essex 
electronic lock's stainless- 
steel keyboard and you're in. 
You can also enter a tempo- 
rary combination. The eight- 
volt KE-3000 costs $150, in- 
cluding electronic door strike 
and rechargeable standby 
power supply. Essex Trans- 
ducers, 1130 Mark Ave., Car- 
pinteria, Calif. 93013. 


Lamp conversion 


Unscrew that incandescent 
bulb and screw in GE's Circ- 
lite. The fluorescent conver- 
sion kit for table lamps gives 
the equivalent light of a 100- 
watt bulb, yet uses only 44 
watts. GE says Circlite 
produces a warm, glarefree 
light. It costs about $20. 


Wall covering 

The look and feel of textured 
cork is simulated in Paris 
Wall Lisboa vinyl wall cover- 
ing. Paris Wall's backing is 
said to bridge minor surface 
gaps and ridges, such as 
concrete block, cracked plas- 
ter, and ceramic tile. Import- 
er: Forbo North America, 218 
W. Orange St., Lancaster, Pa. 
17603. 


Porous synthetic-rubber decking 

No puddling around a pool with this porous EPDM synthetic- 
rubber decking: Water runs right through it. TileDek is elevat- 
ed by interlocking '4-in.-long legs. You need only a rubber 
mallet to install the 13%-in.-square modules (inset). The mak- 
er says the material won't fade in sunlight, resists odor and 
mildew, and isn't affected by temperatures from —50* F to 
+275° F. It's available in two shades of blue and green, plus 
brown and white. Uniroyal Chemical, Spencer St., Naugatuck, 
Conn. 06770. 


Concrete forming system 

Leav-er-rite forms stay in place after concrete sets up. The 
light-gauge-metal forming system consists of sidewalls (30 
cents per foot), spreader angles (15 cents per foot), stakes and 
clips (38 cents each), inside and outside corners (75 cents 
each), expansion joints (30 cents each), and more. The com- 
ponents simply clip in place (lower photos). Once assembled 
and leveled, you pour concrete into the form, spread evenly, 
trowel, and broom (top photo). Leav-er-rite Manufacturing Co., 
Inc., Suite 400, Mill Plaza, Sheridan, Wyo. 82801. 
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Five-hour VCR 


A 33-percent tape-speed re- 
duction gives Toshiba's Mod- 
el V-5425 its extended five- 
hour playing time. The new 
dual-speed model will sell for 
about $1400. The new 3.3- 
hour cassette tape will cost 
about $23. Old three-hour 
tapes play for 4% hours on 
the new machine. 


80-digit scientific 
You can enter an actual for- 
mula into Sharp's El-5100 
without having to translate it 
into machine language. For- 
mulas can also be recalled 
and edited in either direction, 
and as many as 80 entries 
can be made. The liquid-crys- 
tal display shows numbers, 
letters, and symbols. $99.95. 


=; 


Voice synthesizer 


Your TRS home computer 
can speak to you in electroni- 
cally produced speech if you 
hook Radio Shack's TRS-80 
voice synthesizer accessory 
to it. The unit translates the 
computer's output into re- 
cognizable speech. Program- 
ming is in BASIC. Price: 
$399. 
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Light pen 

Owners of Apple Il comput- 
ers can use this new light 
pen to make bar graphs, 
charts, or game lines. The 
light pen comes with soft- 
ware on a cassette, and an 
operating manual, for $34.95. 
Programma International, 
Inc., 3400 Wilshire Blvd., Los 
Angeles, Calif. 90010. 


Electronic Scrabble takes on one or more 
You can match wits with the electronic brain of Scrabble- 
brand Sensor, a new portable game in which you try to guess 
your opponent's or the computer's word in the fewest tries. 
(The game can be programmed for solitary play or two-player 
competition.) The computer display flashes clues, and elec- 
tronic jingles signal when you make a correct guess. The 7%- 
by-4'A-by-874-inch game works on AC power or a nine-volt 
battery. Average playing time is 15 to 20 minutes. It's made 
by Selchow and Righter Co. and costs about $30. 


Intrusion alarm 


Thief-Grief sets off a shrill si- 
ren when it detects an impact 
on glass, metal, or wood. It's 
powered by two nine-volt 
batteries. Sensitivity can,be 
adjusted to prevent false a- 
larms. Control Technology, 82 
Turnpike Rd., Westboro, 
Mass. 01581 makes it. Thief- 
Grief sells for $99.95. 


\Nhats New 


FOR YOUR CAR 


BY ED JACOBS 


Instant tie-down 
Spring-steel Tie-Downs snap 
into the stake pockets in the 
side of your pickup to secure 
cargo. By adding an L-shape 
bracket to one, you can form 
a quick-release CB antenna 
mount. $16.95 per pair. From 
Garfield Research & Develop- 
ment, Box 3564, Spartanburg, 
S.C. 29304. 


Swing-away mirror 
This long-reach mirror for 
trailericamper towing extends 
12 inches from the car, and 
swings aside to clear obsta- 
cles, A spring-and-detent sys- 
tem returns the mirror, which 
fits either side of the car. Ray- 
dot Ltd., Waterfall Lane, Crad- 
ley Heath, Warley, West Mid- 
lands B64 6QB, England. 


Water detector 

By taping a strip of Water 
Finder to a dipstick and in- 
serting it in any fuel tank, 
you can quickly check for 
water. The páper's coating dis- 
solves in water, leaving a 
white band. Test Papers Ltd., 
9 Cranbourne Industrial Es- 
tate, Potters Bar, Herts ENG. 
3JN, England. 


AIC refrigerator 
Mini-Fridge is a 5.5-liter ac- 
cessory refrigerator inte- 
grated with a car's air condi- 
tioner. It is said to keep food 
at 37^ F when it's 105* out- 
side. So far, it's available 


only for Fiat, Mercedes, BMW. 


Diavia S.p.A., Via Nobili 2, 
40062 Molinella (Bologna), 
Italy. 


Pressure monitor 
With a tire-pressure control- 
ler on the valve stem of each 
tire, you can check pressures 
at a glance. A built-in gauge 
automatically indicates any 
increase or decrease in pres- 
sure. They're $3.98 for four, 
ppd., from Stanley Interna- 
tional, 2503 Monogram Ave., 
Long Beach, Calif. 90815. 


Hardy distributor 
The Accel BEI III is the first 
automotive distributor with 
Wiegand-effect magnetic- 
pulse triggering—said to im- 
prove reliability, because the 
Wiegand module is virtually 
immune to the hostile envi- 
ronment of the engine com- 
partment. BEI Ill is available 
from dealers for four-, six-, 
and eight-cylinder engines. 


Portable garage 
Port-A-Shell is a lightweight, 
portable shelter that uses a 
cross-laminated polyolefin 
cover over à lattice of metal 
members. It has a screened 
window at each end, weighs 
just over 100 Ibs. Price: $695. 
Structures Engineering Co., 
4739 Trenton Mill Rd., Upper- 
co, Md. 21155. 
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A first from Ford: 4-soeed 
automatic transmission with 


.667 overdrive 


Up to four more mpg, 
and longer engine and 
transmission life, too 


By JIM DUNNE 


This fall, Ford will become the first 
American manufacturer to offer an 
automatic overdrive transmission 
when it makes a four-speed model 
standard on its 1980 Lincoln (see page 
76) and optional on full-size Fords and 
Mercurys. The new AO (automatic 
overdrive) transmission shifts by it- 
self, in response to throttle demand 
and the car's speed, just like any 
three-speed automatic. However, 
when the car reaches 40 mph, it shifts 
a third time, to a highly aggressive 
0.667:1 overdrive ratio. 

The AO is the forerunner of similar 
transmissions to be introduced over 
the next 18 months on smaller Ford 
cars and many of General Motors’ new 
models. The primary importance of 
the AO transmission is its 1.5-mpg in- 
crease in average fuel economy— 
which translates into four mpg in 
highway driving, when the overdrive 
is effective full time. 

In appearance, the new system is 
virtually identical to the older C6 
three-speed automatic on the 1979 
Ford big-car lines. Dimensions are the 
same, and that means that the trans- 
mission hump on the floor is no larger. 
That’s important in these days of size 
reduction, when passenger room is at 
a premium. 

The transmission’s overall weight 
of 195 pounds, including torque con- 
verter, is equal to its predecessor's. It's 
also equal to that of the Ford FMX 
automatic, a light-duty three-speed 
unit used with smaller engines such 
as the six-cylinders and the new 255- 
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cu.-in. V8. (The weight’s the same be- 
cause the FMX has an iron case, as 
opposed to the aluminum one used for 
the AO.) 

The lowest three gear ratios in the 
overdrive transmission duplicate 
those of the FMX, and are very close to 
those of the C6 (see table below) so 
you'll probably notice no difference. A 
big change shows up in the drop to the 
overdrive ratio. Its 0.667:1 ratio is far 
below that of most overdrives, which 
are usually around 0.8-0.85:1. Accord- 
ing to Ford’s Lawrence Burcz, princi- 
pal engineer on the AO, 0.667 wasn’t a 
compromise. Ford claims the low ratio 
will yield longer life for engine and 
transmission, due to reduced engine 
speed and lower transmission-oil tem- 
peratures. 

Within reason, the slower an engine 
turns, the better its fuel economy—so 
that very low ratio leads to high econ- 


Gear-ratio comparison 


Gear ratios 
Transmission Fist — Second — Third Overdrive 
Automatic overdrive 240 — 146 100 0567 
C6 (1979 heavy cars) 240 — 147 100 
FMX (1979 light cars) 240 — 147 — 100 


omy, since the engine will make only 
two-thirds of a turn for each complete 
revolution of the drive shaft. Since 
Ford isn't changing the rear-axle ra- 
tios, which could negate the improve- 
ments, we'll be getting the full benefit 
of the economy boost. 

Driving the AO is little different 
from any other automatic. Overdrive 
engages smoothly when the car's 
speed passes 40 mph, and the shift is 
similar to a conventional automatic's 
second-to-third upshift. In most cases, 
it's barely felt. In moderate accelera- 
tion, with the accelerator a quarter of 
the distance to the floor, the upshift 


takes place near 45 mph. When the 
accelerator is depressed all the way to 
the floor, the transmission will hold 
second or third gear (depending on 
conditions) all the way up to the 55- 
mph speed limit. Easing back on the 
pedal will permit the shift to over- 
drive. In nocase, though, need you lift 
your foot off the accelerator to allow 
the shift to overdrive; it will eventual- 
ly take place like any other shift. 

You can apply a moderate amount 
of power while in overdrive before the 
transmission downshifts into third. 
This was designed into the system so 
you're not bothered by repeated shifts 
between third and overdrive when a 
little extra push is called for, as in 
hilly country. 

The EPA fuel-economy ratings for 
AO-equipped cars show little im- 
provement, but that's easy to under- 
stand. The EPA test schedule relies 
very little on speeds over 40 mph, and 
it's only at those speeds that the over- 
drive comes into play. However, 
meaningful gains in highway fuel 
economy should be realized. 

A number of other interesting inno- 
vations were made in the AO. Over- 
drive is a fully locked-up mechanical 
connection linking engine and trans- 
mission, and loses nothing to torque- 
converter slippage. As with Chrysler's 
Torqueflite, the efficiency gain 
through full lockup is six percent. 
However, Ford’s design differs in two 
ways: It engages at 40 mph, vs. the 
Torqueflite's sub-30-mph lockup; and 
it’s accomplished without being in 
torque-converter mode before lockup. 

A partial lockup occurs in third 
gear, where 60 percent of the drive 
force is transmitted through the lock- 
up, 40 percent through the hydraulics 
of the converter. Thus converter slip- 
page is less, and efficiency is greater. 


This means some economy improve- 
ment, though not enough to amount to 
one mpg in any type of driving. Anoth- 
er revision is a different blade shape 
inthe torque converter that "unloads" 
the engine at idle, thereby preventing 
creep and reducing fuel consumption 
at idle. 

Shift quality from first-to-second 
and second-to-third has been im- 
proved through the use of nonsyn- 
chronous gears. You probably won't 
notice that, though. Also, the trans- 
mission bands are nonadjustable, and 
will require no service. Finally, a Da- 
cron-felt filter will improve the purity 
ofthe transmission fluid, contributing 
to smoother shifts and longer oil life. 

A minor change in the gear-selector 
quadrant is the only visible difference 
in an AO-equipped car. The quadrant 
is marked P-R-N-D-3-1, with the D set 
in a big O to signify overdrive. Note 
that the second-gear position is elimi- 
nated. That means you cannot hold 
the transmission in second gear with- 
out upshifting. 

Interestingly, Ford's Burcz points 
out that the AO is perfectly suitable 
for trailer towing, either when run in 
overdrive or third gear. "Common 
sense should tell the driver which is 
better suited for his trailer load. The 
third-gear position is for performance 
or added [engine] braking, but we 
don't want it used as a 'defeat device" 
for the overdrive in normal driving; 
that would reduce fuel economy." Es 


TORQUE CONVERTER 


INPUT SHAFT 


OVERDRIVE BAND 


D 


MPELLER 
TURBINE uen 


FLEX 
PLATE 


Cutaway of automatic overdrive (top) re- 
veals relatively conventional-looking au- 
tomatic transmission, very similar to C6- 
type it succeeds. FIOD placard on front re- 
fers to earlier designation: Ford Integral 
OverDrive. Cross-section (above) makes 
operation easier to follow. In overdrive 
mode, power is transmitted from crank- 
shaft to flex plate. Flex plate is mechani- 
cally linked to newly added input shaft. At 
rear of input shaft, direct clutch is en- 
gaged to connect shaft to carrier of plan- 
etary gear assembly. Simultaneously, at 
front of transmission, overdrive band is 
engaged, locking forward sun gear in 
planetary set at rear. This forces planetary 
carrier to rotate around front sun gear, in 
turn driving outer (ring) gear, which is 


Do MM 


PLANETARY GEAR ASSEMBLY 


DIRECT CLUTCH 


FORWARD CLUTCH 


coupled by splines to output shaft. Output 
shaft is bolted to front of drive shaft. In 
third gear, power flows through two paths 
from flex plate. Forty percent drives im- 
peller, located at rear of torque converter. 
Fluid-coupling action drives turbine in 
front of converter. Forward clutch is en- 
gaged, connecting turbine to rear sun 
gear in planetary set, driving sun gear. Re- 
maining 60 percent of torque is trans- 
ferred from flex plate to input shaft. As in 
overdrive, direct clutch is engaged, con- 
necting input shaft to carrier of planetary 
gears. Interaction of two results in output 
shaft being driven at 1:1 ratio. Split torque 
path is unique to AO transmission; other 
systems lock torque converter to accom- 
plish direct drive. 
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OUTPUT SH/ 


1980 Lincolns 


3596 ro mpg 


new four- speed automatic 


New Lincoln Mark VI is shown in top two 
photos. It's the top prestige model in the 
Lincoln lineup, with special styling details. 
Lincoln Continental (bottom), like the 
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Mark, is more than a foot shorter and 
some 600 pounds lighter than '79 models. 
This helps increase fuel economy by five 
mpg-a 35-percent improvement. 


By JIM DUNNE 


Now it's Lincoln's turn to shrink. The 
last of the big cars that captivated lux- 
ury buyers in the '60's and ’70’s will 
disappear when Lincoln shows its | 
slimmer, trimmer 1980 line this Sep- 
tember. 

Two cars get the diet treatment— 
Lincoln Continental and Continental 
Mark VI. And, while styling and size 
are new, the hidden features, includ- 
ing engines, transmissions, and chas- 
sis design, are where the real differ- 
ences are found. 

Lincoln's 1980 lineup will offer: 

* A 600-pound weight reduction. 

* A body more than a foot short- 
er. 

* A pioneering automatic over- 
drive transmission (see page 74). 

* Five-mpg improvement (35 per- 
cent over '79's) in fuel economy. 

* Wider use of electronics in such 
things as fuel injection and a driver- 
information center. 

Lincoln's 1980 electronics put it at 
the forefront of the move toward wide- 
spread automatic systems, and open 
vast possibilities for more sophisticat- 
ed systems in the future. [See page 
54.] 

In addition, the cars feature ad- 
vances in service requirements and 
driving quality. Examples: a no-main- 
tenance battery, new high-pressure 
tires, and brighter halogen head- 
lights. | 

The engine lineup is different, too, 
and features smaller sizes for all mod- 
els. Now, the Ford 351-cu.-in. V8 is 
the biggest power plant. Standard on 
both Lincolns is 302-cu.-in. V8 with 
fuel injection. 

Lincoln engineers explain the fuel- 
economy increase—the biggest year- 
to-year improvement for a car line— 
by citing all major changes: lighter 
weight, smaller engines, and the over- 
drive transmission described in pre- 
ceding two pages. 

Most interesting of the new models 
is the four-door Mark VI. It's built ona 
117.4-inch wheelbase, three inches 
longer than the two-door, and will be 
Lincoln's most expensive product for 
the coming year, easily topping 
$20,000 for most buyers. Ge) 
HOW NEN LINCOLNS COMPARE WITH '79 MODELS 


lincoln Continental 1900 1979 
Length 2192 23 
Width 781 798 
Height (2-d00r/4-d00r) 55.1558 554/582 
Wheelbase 174 1272 
Weight 3962/4038 4655 
Base engine 302-cu.-in. V — 400cu-in VB 
fuel injection 
Fuel economy (average EPA) We 13 
Continental Mark VI 
Length (2-door/4-door) 216/219.2 2303 
Width 781 737 
Height 55.558 53.1 
Wheelbase THAT A 120.3 
Weight 4004/4099 4720 
Base engine 302-cu-in. V8 400-cu-in. Và 
fuel injection 
Fuel economy (average EPA) y* 13 
“Estimated 


_____ ————áARm——————— 


PS leisure-home plan 


Modified 
Saltbox Il 


By AL LEES 


Last month's leisure home (from a different architect) was 
also a contemporary version of that American classic, the 
New England saltbox. This delightful update, from Samu- 
el Paul, has undergone even more of a transformation, but 
the basic saltbox shape comes through—here, complete 
with traditional entry overhang. The narrow horizontal 
siding (whether actual clapboards or a simulation) further 
asserts the ancestry of this house. 

Entering from a small deck (unseen, above, midway 
along the cantilevered face), you step into a foyer with a 
generous closet for outerwear. As you continue on into the 
dining area, you begin to sense the great variety of spaces 
that have been created. The ceiling rises two stories, and 
the upper part of the wall facing you is pierced with three 

(Continued on page 112] 
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SECOND FLOOR PLAN 


Light floods into this split-level living room (left); the higher 
front section has sliding-glass-door access to the giant deck, next 
to the screened “outdoor room” inset. The ceiling soars to a full 
two stories over this section and the adjacent dining area. Three 
steps down is a cozy sunken den with fireplace and perimeter 
seating. There’s a second fireplace in the bedroom overhead, 
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The cheapest are often 
the best—but not if you 
need long life, high drain 


By GREG STONE 


Until my 13-year-old daughter re- 
ceived a tape recorder for Christmas, I 
had no idea how. much money we 
spent on batteries. But when she came 
looking for the third set of four C-cells 
in a single week, I yelled "stop," 
bought an AC adapter, and took an 
eye-opening survey of battery needs 
in our household. 

I found it took 39 common-size bat- 
teries to keep everything whirling, 
flashing, and pinging. But the most 
startling point was it could cost any- 
where from $10.37 to $151.92 for 
those 39 batteries, depending on 
which type I bought. That 15:1 price 
differential gives some idea of the 
kind of savings possible if the right 
battery is chosen for the right applica- 
tion. For example, with one type of 
battery it would cost $312 to keep that 
tape recorder operating over the next 
five years. With another type it would 
cost less than $30! 

Making the right choice, however, 
isn't as simple as those figures might 
indicate. Union Carbide ("Eveready") 
alone makes more than 300 different 
batteries. These include standard, 
heavy-duty, and alkaline throwa- 
ways, and nickel-cadmium recharge- 
ables. In addition, there are newer, 
more specialized small batteries, such 
as mercury, silver, lithium, and 


sealed lead-acid. 
Batteries, especially the less expen- 
sive types, perform differently de- 


pending on what service they're used 
in, how frequently the device is used, 
and how much chance the batteries 
are given to recover between periods 
of use. Prices also vary considerably. 
They are frequently discounted as 
much as 50 percent. 

To help cut a path through these 
variables and develop guidelines for 
choosing the best battery buy, I talked 
with battery engineers, poured over 
hundreds of pages of test data, voltage 
curves, and explanations of battery 
construction and chemistry, and tried 
several different types in my own 
equipment. I came away with some 
definite ideas about what type of bat- 
tery is the best buy for a given situa- 
tion. 

Most battery needs call for one of 
the common, small batteries in the 
AAA, AA, C, D, or nine-volt rectangu- 
lar sizes. In these sizes there are three 
primary types: carbon-zinc, zinc chlo- 
ride, and alkaline. There is also one 
secondary (rechargeable) type, the 
nickel-cadmium. Mallory, which 
manufactures only alkalines for this 
market, would, of course, have every- 
one use alkalines in every application. 
General Electric, which manufactures 
only nickel-cadmiums, thinks they 
should be used in just about every- 
thing. Taking an in-between position 
are Union Carbide and Ray-O-Vac, 
the two U.S. battery manufacturers 
that make both types and think 
there’s a need for one type or another, 
depending on the application. 

Carbon-zinc. Not all carbon-zincs 
are exactly the same. Batteries such 
as the Burgess "Super Duty," Gold 
Peak Industries "Supercell" and 
Union Carbide's "Transistor," to men- 


tion just a few, offer some improve- 
ments over the other carbon-zincs by 
using a more refined chemical mix- 
ture. But the basic characteristics re- 
main the same when compared with 
other chemical systems. 

You're not likely to find the words 
“carbon-zinc” on a battery label, or in 
advertising, but you can identify it be- 
cause it costs less than other types. 
This low price is the main thing the 
carbon-zinc has going for it and prob- 
ably is the best explanation for its 
popularity. 

To be efficient the carbon-zinc bat- 
tery needs to be run at relatively low 
drains (under 100 milliamperes), and 
it prefers a rest period. This last is due 
to polarization, a characteristic of the 
carbon-zinc that makes it difficult to 
pin down just how much energy is 
available for practical use. When put 
in continuous use, especially at high 
drains, positively charged ions in the 
electrolyte link with electrons emerg- 
ing from the circuit and form an insu- 
lating layer of hydrogen bubbles that 
eventually halts the flow of current. If 
the device is turned off and the bat- 
tery given several hours’ rest, many of 
the bubbles will escape and the user 
will discover there’s still life in the 
battery. 

The carbon-zinc battery is ineffi- 
cient in a heavy-drain device such asa 
toy or electronic flash. (See graph on 
page 81.) Its low-temperature perfor- 
mance is also poor, so it's a bad choice 
for winter camping and similar activ- 
ities. 

With all these things against it, is 
there any reason to buy a carbon-zinc? 
"Yes," says Ray-O-Vac's Charles Nav- 

Continued 


Battery costs: how they compare 


What's the most economical battery among the non-rechargeable, primar ? It varies with 
application, and, as explained in the text, such a strict cost accounting doesnt take Into 
consideration other factors such as convenience, shelf life, and low-temperature performance, 
But it does give much useful information. In the table below, Eveready size D batteries were 
Gormpared in typical applications under standard industry tests. All data was taken from Union 
Carbide's “Eveready Battery Engineering Data" book. 


Continuous. 

Battery Chemistry Price — Flashlight — Cassette — toy Radio. 
"Flashlight" — Carbon-inc — $ .40 4.5hrs, 22 hr. — 175hr. 78 hrs. 

89h. — lBéhr — 2286hr. — .5lehr. 
"Transistor" — Carbon-inc — $ 45 S.4hrs — na. 2.5 hrs. 98 hrs. 

8.3¢/hr. lBéh. — .A6t/hr. 
“Heavy Duty” Zinc chloride $ .50 8.4hrs. 37s. 5.3 ws. 128 hrs. 

5.97é/hr. — 1.356/hr.  9.4é/hr. -39h 
“Alkaline Alkaline $100 139ms. 57hs. 13hrs. 182 hrs. 
Power Cell" 7.19. — 1.75€bhe. — 7.69€. — .55€lhr. 
The tests: 


Flashlight Starting drain is 667 milliamperes; load is 2.25 ohms. Batteries run four minutes 
per hour, eight hours per day, with 16 hours rest. 


Gazasta Stating dain is 187.5 milliamperes; load is eight ohms. Run is two hours par 
y 


toy Starting drain is 667 milliamperes; load is 2.25 ohms. Run is continuous. 
(Compare results of this test with flashlight test results to see what a difference intermittent 
Operation makes in life of battery. What's more, the cutoff voltage— point at which battery 
is considered dead—was 0.8 volts on this test, but 0.9 volts on all the others.) 


Radia Starting drain is 60 milliamperes; load is 25 ohms. Run is four hours per day. | 


Smoke alarm is designed to run on one type of battery—a 
high-energy-density mercury cell with a long shelf life. 
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Rechargeable led lead-acid gel cell is 
one of new types on the market that offer 
an alternative to throwaways. This one by 
Globe Union is designed for a lantern. 


ratil. "For the average homeowner or 
motorist who uses a flashlight only oc- 
casionally, it's the best buy." In such 
cases it's better to have a cheap bat- 
tery wasting away doing nothing than 
an expensive one, he claims. And, 
Navratil says, the shelf life on Ray-O- 
Vae's carbon-zincs is good. "This ma- 
larkey of our major competitors about. 
real long shelf life on alkalines is not 
true; thus, the buyer has shot a buck 
when he could have shot a 30-cent bat- 
tery,” says Navratil. 

Alkalines are frequently compared 
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in performance to carbon-zincs be- 
cause they look best in that compari- 
son. But a fairer comparison is against 
zinc chloride batteries. 

Zinc chloride. Union Carbide and 
Ray-O-Vac call this a “Heavy Duty” 
battery, while Panasonic calls it a 
“Supertop.” There are other special 
names for it, and, unfortunately, it is 
not identified on labels or advertising 
asa zinc chloride. The price isn't much 
help, either. It may list for just five or 
10 cents more than carbon-zincs. 

The essential chemical difference is 
in the electrolyte. The ammonium 
chloride has been dropped and only 
zinc chloride used. This meant rede- 
signing the battery seal, but it also 
brought better performance on medi- 
um- to high-drain situations and less 
impairment by polarizations. (Like 
the carbon-zinc, it does better in inter- 
mittent service than in continuous 
use, but the difference is not as dra- 
matic.) 

This battery performs better than 
carbon-zincs in low-temperature situ- 
ations, too; but to me, most interesting 
are the comparisons in battery costs 
(see table on page 79), where price is 
weighed against hours and minutes of 
use. On this kind of a strict cost ac- 
counting, the zinc chloride looks like 
the best buy in three of the four 
tests. 

Alkaline. This is the best all-around 
performer of the commonly available 
primary batteries. It gives the most 
life under continuous use and heavy 
drains. It has the best low-tempera- 
ture performance, and while the dif- 
ference may be small, it does have the 
longest shelf life. It also carries the 


highest price tag—about twice that of 
a carbon-zinc. On a strict cost account- 
ing, however, the alkaline doesn't al- 
ways look that good. But there are 
other factors. 

Stephen J. Angelovich, vice presi- 
dent of engineering at Mallory, ar- 
gues that more than just the cutoff 
voltages should be considered when 
comparing batteries. "When you get a 
battery, you should look at the 
area under the voltage-discharge 
curve," he explained, noting that this 
shows alkalines lasting not only 
longer, but having a slightly flatter 
curve. The result is that Mallory gives 
a higher voltage longer. In practical 
terms, this means more light, more 
volume on a radio, or a faster recy- 
cling time with an electronic flash. 

There is also a convenience factor. 
Even though you may be paying more 
per hour of use for an alkaline over a 
zinc chloride in a given application, 
you will get more total hours out of the 
alkaline by far. 

On a continuous-duty cycle, espe- 
cially with heavy drains, the alkaline 
can't be beat no matter how you calcu- 
late it. No other primary battery has 
so much to offer. Perhaps the most se- 
rious challenge to the alkaline, there- 
fore, is from the secondary (recharge- 
able) nickel-cadmium battery. 

Nickel-cadmium. The most distinc- 
tive characteristic of the nickel-cad- 
mium is the ability to throw it in re- 
verse. With a primary battery, it's 
strictly a process of converting chemi- 
cal energy to electrical energy. With a 
secondary battery, electrical energy 
can be converted into chemical en- 
ergy. It is by this process that a nickel- 


Inside look at four battery types 


Carbon-zinc Zinc chloride Alkaline Nickel-cadmium 
Anode (=) Zinc Zinc Zinc Cadmium 
Cathode (+) Manganese Manganese Manganese —— Nickelic 
dioxide. dioxide. dioxide hydroxide 
Electrolyte Zine chloride — Zinc Potassium Potassium 
& ammonium chloride hydroxide hydroxide 
chloride 
Voltage per cell 15 E 15 12 
Discharge curve Sloping Sloping Sloping Flat 
Operating temperature 20 t0 130 Oto 160 -2010130 —-410113 
range (F) 
Energy density 20 40 351045 121016 
(watt-hrs./Ib.) 
Practical high 100 mAs.  150mA/sq. 200mAsq.  8to 10A 
current drain in. of zinc in. of zinc in. of zinc 


Simplest recharg- 
er to use is plug-in 
type (foreground). 
Eveready recharg- 
er (middle) han- 
dles just two bat- 
teries. Dyna- 
charge's unit 
(rear) can charge 
four AA, C, or D 
cells simulta- 
neously—but only 
one nine-volt bat- 
tery. 


All data from the “Eveready Battery Engineering Data” book 


How temperature affects output 


At low temperatures, batteries store well but work less effi- 
ciently. The following data, from Union Carbide, show the 
effect of low temperatures on the capacity of a D carbon-zinc 
and zinc chloride battery. 


Temperature of - ity of 
Cn carbon-zinc (36) zinc chloride (36) 
70 100 100 
60 90 95 
40 70 85 
20 45 70 
0 25 45 


(RECOVERY TIME IN SECONDS) 


Four primary battery types are the stan- 
dard carbon-zinc (in foreground) and (left 
to right) alkaline, rechargeable nickel-cad- 
mium, and heavy-duty zinc chloride. 


Which is best for electronic flash? 


5-HOUR RECHARGE CYCLE: 
NICKEL CADMIUM 


`~ 
~ 
a m m ALKALINE 


~ 
"CARBON ZINC 
pese eene een nennen nnne tenente 


10 20 30 40 50 60 70 80 


——————-— 


Lithium, mercury, and silver oxide cells 
are newest on market, but their use is usu- 
ally limited to devices specifically de- 
signed to run on these batteries. 


NICKEL CADMIUM CELLS 
CURVE REPEATS 1000 TIMES 


ONGEST, ACCEPTABLE 
RECOVERY TIME 


^ 


90 100 110 120 130 140 150 160 170 180 190 200 


FLASH CYCLES 


Test by Dynamic Instrument Corp. com- 
pares recovery times of nicad, alkaline, 


cadmium battery can be recharged. 

Here are some other characteristics 
to bear in mind: (1) While a nickel- 
cadmium should last through 300 to 
1000 recharges, it may die of old age 
before that number of recharges is 
reached. "Recharges have very little 
to do with its life," says GE's Clifford 
"Red" Scholefield. The major factor, 
he says, is "purely the deterioration of 
the separator material in allowing the 
plates to short together, and this hap- 
pens sometime between four and,six 
years." (2) The life on any particular 
charge is less than can be expected 
from most primary batteries. In a giv- 
en application an alkaline may last as 
much as 10 times as long as a nickel- 
cadmium of the same size. So just be- 
cause it says you can get 1000 re- 
charges out of a nickel-cadmium, this 
doesn't mean it's equivalent to 1000 
primary batteries. (3) While subject to 
the same high-temperature deteriora- 
tion as primary batteries, the nickel- 
cadmium is a good low-temperature 
performer. (4) The flat voltage-dis- 


and carbon-zinc AA cells in electronic 
flash. Nicads recover within 10 seconds. 


charge curve of the nickel-cadmium is 
a plus in that it gives reliable perfor- 
mance until just before it gives out. It 
causes problems, however, in that you 
can't use a simple voltmeter to deter- 
mine how much life is left in a nickel- 
cadmium, since it will almost always 
read the same thing. (5) Initial cost is 
high (four to six times that of an alka- 
line) and you must also figure in the 
cost of a recharger ($6 to $20). But the 
cost per hour is very low. H. E. Sulger 
Jr., president of Dynamic Instru- 
ments, says, "We have conservatively 
estimated the cost to recharge a set of 
four Dynacharge 'Energy Cells' over a 
five-year period for 1000 recharges as 
less than 40 cents a year" (based on a 
kWh cost of five cents). (6) Shelf life on 
a charged nickel-cadmium is poor. 
GE's calculations show a loss of about 
one percent a day while the battery 
sits idle. 

Given these various performance 
criteria, you've probably come to your 
own conclusion about which battery to 
use when. Here are mine: 


NENNEN 


* If carbon-zincs are available 
cheap, perhaps they are worth buying 
foraflashlight used only on occasion. 

* Though zinc chlorides are con- 
vincing from a cost standpoint, their 
performance still leaves something to 
be desired. I've used them in an elec- 
tronic scale and flashlights and would 
do so again, but to me it's a tossup 
between this and the alkaline for such 
applications. 

* Alkalines definitely win if a pri- 
mary battery must be used in a toy, 
flash attachment, or similar high- 
drain or continuous-use application. 
They are also a good choice whenever 
reliability is more important than 
cost. For me, when unsure which bat- 
tery will be most cost effective, my 
policy is "Buy alkalines." 

* Nickel-cadmiums are my first 
choice for heavy battery use, as with 
my daughter's and my own tape re- 
corders and my electronic flash. You 
can't beat the savings. 

When you have a device in which 
you are using more than two sets of 
alkalines per year, it becomes more 
economical to use nickel-cadmiums. 
However, to realize the full value of 
nickel-cadmiums, they should be used 
in a device that consumes a minimum 
of 20 sets of alkalines a year. That's 
heavy use! 

The nickel-cadmium bogeyman is 
that it's "terribly inconvenient” to re- 
charge the batteries. I find it inconve- 
nient to, have to go to the store to buy 
replacement batteries, and if I ever 
tire of sticking my nickel-cadmiums 
into the charger for an overnight reju- 
venation, I’ll just remind myself of the 
dollars I’m saving—and the hassle. 

But what about the newer battery 
types? Are they a good alternative to 
the more common types? Take a look 
at lithium, mercury, and silver oxide 
cells—as well as the sealed lead-acid 
rechargeables. 

When Japanese explorer Haomi 
Uemura made his way last year to the 
North Pole, he was tracked by a satel- 
lite homing in on a once-a-minute ra- 
dio transmission from Uemura's dog 
sled. The radio transmitter on the sled 
was powered by a new lithium battery 
that has been tested to —60 degrees F, 
atemperature that would kill most or- 
dinary batteries. 

This ability to operate in extreme 
cold is just one of the advantages of 
lithium batteries [PS, May '73]. An- 
other is their ability to pack a lot of 
power in a small space. Mallory says 
lithium batteries can offer energy 
densities up to 150 watt-hours per 
pound. "The volumetric density is 50 
percent greater than mercury and 100 
percent greater than alkaline-manga- 
nese," according to the Mallory data 

[Continued on page 116: 


AUGUST 1979 | 81 


Hereare the 
8winners of the 
third annual 


PS/APA 


Our third annual design competition, cre- 
ated jointly with the American Plywood 
Assn. and announced in our Oct., Nov., 
and Feb. issues (with a March 1 deadline), 
established two entry categories, based on 
the amount of plywood the project re- 
quired. To qualify for either the up-to-a- 
sheet-and-a-half or two-to-four-sheet cate- 
gories, projects had to be planned for effi- 
cient layout with minimal waste. Multi- 
ple-sheet projects could use panels of dif- 
ferent thicknesses, but non-plywood mate- 
rials had to be held below a total cost of 
$75. Top prizes of $1000 and two Special 
Merit prizes of $250 were awarded in both 
categories—plus an Honorable Mention 
prize, in both, of a batch of how-to books 
from POPULAR SCIENCE Book Division. 
Here are the eight winning entries. 
Continued 


$1000 GRAND PRIZES 
CATEGORY. 1 V2 SHEETS OR LESS 


ET 


GERALD R. HERBAUGH, APO, N.Y. 
Muiti-angle drawing table/ desk 


Slotted parts can be slipped 
together (or apart for flat 
storage) by one person. As- 
sembled unit has three 
modes: As photos show, it 


can be a drafting table or * 


desk. Drawing board, held in 
place with Velcro strips on 
underside and supporting 
edges, is easily removed for 
desk use. For steeper slope, 
tip assembly forward so 
front edge becomes base. 


ASSEMBLY 
DIAGRAM 


CATEGORY. TWO to FOUR SHEETS 


DONALD A. MAXWELL, JR., Richmond, Va. 


Knock-down bunk/desk/playhouse 


E 
Three sheets of 1/2" ply (plus 
glue and paint) are all that's 
needed for this clever 
project. It assembles without 
fasteners. There's virtually 
no waste: Door cutout be- 
comes desk top, and ladder 
cutouts are glued to outside 
(detail at right) to make steps 
easier on bare feet. Standard 
youth-size foam mattress is 
just the right height for no- 5--cj 
stoop bed making. 
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0] 
P. 


= 


$250 
SPECIAL HARRY OAKES, Glen Mills, Pa. 


MERIT AWARDS Child's folding table and stools 


] V2 or les: 


RANDY BLAKE CLONTZ, Detroit, Mich. 
Modern rocker 


^ z DAN KNAPP, Sedalia, Mo. 
a: = Patio table and chairs 
ia 
$ 2 LESTER W. SCHEUERMANN, Upper Marlboro, Md. 
Sewing or hobby center 


Jigsaw-puzzle approach to panel lay- 
out starts by cutting half sheet into 
three pieces: one 2' by 4’ plus two 1^ 
by4'. Lay these out as shown to create 


legs and zigzag top slats for table and 
stools. Legs attach with hinges (bot- 
tom view above) so units fold flat for 
storage as shown in photo below left. 


seat 
(MIDDLE SECTION)| 


CENTER BRACE 
Toes" 


censor | 


d 


For its design so- 
phistication, we 
forgave the inevita- 
bly greater waste 
ofthis layout. Edge 
treatment is hand- 
some: Fill voids 


with wood putty; 
round, smooth, and 
varnish all edges, 
roller-paint faces. 


In the three years I've been judging 
this contest, I've noted certain pat- 
terns in the entries. Two types of 
projects that have shown up consis- 
tently (but failed to produce winning 
designs until this year) are drafting 
tables and sewing centers. Obviously, 
plywood is particularly adapted to 
large work spaces in the home, as well 
as to tables of all types; we had a total 
of 81 desk and table entries. 

Tm indebted again to the public-re- 
lations staff of the American Plywood 
Assn. for help in implementing this 
contest and getting the winning 
projects photographed for the hand- 
some portfolio you see here—particu- 
larly Shirley Brown for her skillful or- 
ganization of the many entries; Bill 
Parker, manager of the department, 
who joined me in this year's judging; 
and Maryann Ezell, project coordina- 
tor, who saw that the projects got 
built and photographed. 

The main problem in judging this 
1979 contest was assigning rank with- 
in the winner's circle. Once we'd nar- 
rowed 324 entries down to about 20 
contenders, quality was so consistent 
that the choices for top prizes had to be 
somewhat arbitrary, and the two Hon- 

Continued 


Turn page for Honorable Mention awards 


E 


(4 Pcs ron SEWING Boxi 


Ta PCS TOTALT 


TABLE EDGE 


. TABLE 
ag "Tor 


Dimensional cutting diagrams for this complex center—even in- 
cluding small parts for a sewing box cut from the %" panel—can't 
be detailed in this limited space, but will be complete on APA's 
plans (see text). Drawer bottoms protrude at sides to run in 
dadoes, avoiding hardware or cleats. Unit folds completely into 
a neat cabinet that is only 12 in. deep and three ft. wide. 


uses cutouts and scraps 
for seat and tabletop 
braces, stack of discs E 
forms central Lazy Susan 
(details, right). a 


Lazy SUSAN 


HONORABLE- 
MENTION 
AWARDS 


GREGORY L. NELSON, 
Carbondale, III. 
Buffet/dining table 


= | 
Lj E RICHARD W. RIKER, Grants Pass, Ore. 
Barbecue counter 


ee 
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Plywood project contest 


orable Mention winners struck us as almost equal in qual- 
ity to the cash-prize winners. Standing in line behind these 
were a dozen additional projects of publishable quality, but 
which just missed the originality or design skill of our top 
eight. 

Only after we'd picked all the winners did we note that 
we'd achieved a broad geographical spread (no state is rep- 
resented more than once)—and, we suspect, a broad repre- 
sentation of the many types of PS workshoppers: 

* $1000 prizewinner Herbaugh appended a note advis- 
ing us that his project was the result of an assignment for 
his high-school industrial-design class in West Germany: 
“It was chosen by a group of evaluators as the one most 
deserving to be an entry in your contest." We liked it 
because it was more than a limited-use drafting table: By 
applying Velcro strips along two pairs of edges, you can 
move the drawing board to two different angles or remove 
it to create a small desk or typing table. With all primed 
edges left white while (prior to assembly) the surfaces 
were roller painted, the Velcro strips scarcely show. 

* The other top prizewinner, Don Maxwell, tells us he 
built his project for his three-year-old son, who dubbed the 
unit his "Bed/Room." "Assembly and disassembly require 
no tools," says Maxwell. "Parts slip together like a Chinese 
puzzle—in this order: (1) Slide side piece onto one of bottom 
ends; (2) insert tabs of desk top into slots in side pieces; (3) 
lower side pieces onto the other bottom end; (4) set bed 
platform in place; (5) insert bed supports; (6) slide in head 
and foot pieces to lock everything in place. 

"Sand all edges smooth and round; do your painting after 
assembly so slotted parts will still fit. Score joints with a 
sharp knife after finish has set. I completed the entire job, 
including painting, in one weekend; my son slept in it 
Sunday night. Later, I solved the problem of what to do 
with one small piece of plywood I hadn't been able to fit into 
the basic design: My son wanted a movable shelf unit for 
the desk. That clinched my eligibility for the contest." 

This year, to assure consistent photographic quality and 
to check ease of construction, APA rebuilt and reshot all 
the prizewinning entries. In previous contests, where en- 
trants submitted publishable photos, we've used them (a 
project photo is an essential part of each entry). 

Because it takes paint so much better, APA used MDO 
(medium-density overlaid) plywood for all projects except 
the barbecue cgunter. And since MDO (which has a 
smooth, check-free resin-coated surface) doesn't come in a 
5e" thickness, %” panels were substituted when the original 
project called for 56". If you plan to stain—or don't mind 
some grain bleed-through in your paint coat—use standard 
Douglas fir in the thicknesses specified on our panel sym- 
bols, shown with each photo and cutting diagram. 

Rules for 1980's contest will appear in our November 
issue. Deadline for entries will be March 3. We hope this 
portfolio of winners will inspire you to participate. Mean- 
while, if you want to build any of the projects shown here 
and need more construction details than our space permits, 
you can get complete plans by sending $1 per project to 
American Plywood Assn., Box 11700, Tacoma, Wash. 
98411. Plans are still available for projects in the previous 
contests, as well: The prizewinners shown in our August 
"I' issue were split into two categories and there was a 
plans packet for each: Outdoor and Indoor ($1 per packet). 
The projects shown in August '78 were printed on individ- 
ual plans sheets ($1 each). That's a total of 29 handsome 
and useful projects from POPULAR SCIENCE readers, and I’m 
already looking forward to next Spring's Tacoma trip, to 
judge the next batch.—Al Lees 


Dining table is 
designed for cou- 
ple who need 
larger table only 
when they have 
dinner guests. It's 
30” high, 48” 
wide; folded for 
storage, it’s only 
4%" deep. Lift 
short leaf and it's 
18" deep. Lift long 
leaf for 3474" 
deep table that 
seats two. Fully 
up, table's square. 


SMALL-TOP 
BRACE 


tec t 


Mounted on casters, this barbecue counter can be positioned 
anywhere on deck or patio tó serve as work table, bar, or buffet. 
The 54" panel is Texture 1-11 exterior siding, cut and applied to 
2x4 frame. Base, center partition, and counter top are cut from 34" 
panel; latter is faced and edged with plastic laminate. Compart- 
ments inside store folding chairs, charcoal, utensils. 
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Indoor comforts 
go outdoors in our 


skylight 
gazebo 


In summer it's a screened 
picnic spot in your yard; 
in winter it shuts up tight 


By RICHARD STEPLER 
DESIGN BY DAVE SWARTWOUT 


Build this cozy hideaway in your 
backyard and you may never leave 
home. Measuring only 16 feet square, 
our post-and-beam gazebo offers: 

* Generous space for a picnic table 
and LP-gas or charcoal grill. 

* A food-preparation counter with 
sink and running water. 

* Storage for cookware, plus a 
space to tuck away the 12 panels that 
enclose the gazebo in winter. 

The interior's light and airy looks 
are enhanced by a 30-inch-square sky- 
light that tops off the roof. Solar 
screening covers three sides to keep 
the enclosure glare- and bug-free. Be- 
cause the screening blocks direct sun- 
shine, the interior should stay cooler, 
as well. (For more on solar screening, 
see "Window Insulators—All-Season 
Energy Savers," PS, June ’78.) 

While post-and-beam structures are 
relatively easy to build, the gazebo is 
a major project that will require some 
construction skills. Eight 4x4 posts, 
set in concrete footings to the frost- 
line, provide the foundation; these 
must be accurately positioned. 

Assembly then proceeds from floor 
to roof, roughly in that order. Install 
support framing for deck, 2x4 top 
plates, and remainder of 4x4 posts. 
The floor—2x6 tongue-and-groove 
decking—ensures that insects can’t 
come from below, either (no air spaces 
between deck boards are needed in a 
roofed structure). The roof requires 
two trusses, as detailed in the con- 
struction drawing (overleaf). 
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Entry to prototype gazebo is via short 
deck-walk. Normally, siding on left would 
be removed for warm-weather use. 


Storm-window hangers are used to 
mount the removable siding. We used 
two hangers per panel. 


Handling the panels—Masonite's pre- 
stained Woodsman planked siding—is a 
two-person, twice-a-year task. 


PHOTOS BY TONY ROMANO 

You can escape from the elements and the insects inside our “open” sides. Conveniences include food-preparation counter, 
solar-screened gazebo (above). The post-and-beam structure's sink with hot and cold running water, plenty of storage, and one 
interior is flooded with light (below), thanks to skylight and three of the propane gas grills we told you about in the July issue. 


Construction details for the PS skylight gazebo 


FRAMED OPENING OUTSIDE 2 18'S 
FOR STORING WINTER PANELS COVER DECK ENDS 


DOOR 
OPENIN 


DOOR WITH WINTER CLOSURE 


3" ROOF LINE —— 
ROOF FRAMING PLAN 


SKYLIGHT 


soi'4soi^ 


3+ exterion ev wooo 


214 BLOCKING 


isto — 


TRUSS & RAFTER DETAILS 
(TWO TRUSSES REQUIRED ) 


4 8L101Na poors 
i7xiel" w 


PANELS 
see 
eroraoe 
UNIT 
DETAILS 


xe Joists 


E SESS 
or 
OPTIONAL T oeekno Hetocxine 
eser Spacio BETWEEN 
IP REQUIRED y "ore 


DETAIL OF HOSTESS- STORAGE AREA 


NOTE : ALL FACING OF STORAGE UNITS, 

2 214 FILLER SLIDING DOORS AND FURRING-IN OF 

FOLDING DOORS Bios 414 POSTS TO BE COMPLETED WITH 
ow x eon. MASONITE WOODSMAN X-90 


ELEVATION 


ROPE Looe 


DRAWINGS BY CARL DeGROOTE 


SOURCES OF MATERIALS USED IN THE GAZEBO 
Charmgiow Products: Charm-Pak model 3230 LP-gas grill 
with rotisserie and hardwood shelf/cutting board; Rid-O- 
electric insect-control unit; electric pole light (used outside 
entry). Georgia-Pacific: plywood. Johns-Manville: 
lands rustic brown fiberglass shingles. Co: 
Wolmanized pressure-treated Outdoor Wood (deck floor, sup- 
ports, frame, and posts). Masonite: Woodsman prestained 
planked siding (used for winter-closure panels and for facing 
of the hostess storage area). Sakrete: concrete mix (used for 
footings for support posts). Screen Manufacturers" Associa- 
tion: fiberglass solar screening; for a list of companies that 
make this product, write the Association at 410 N. Michigan 


winter 


TER cUm Remy 


DETAIL OF 2x4 Mp S EXTERIOR access rra tried lese tine Wan Presence: 
PANEL RETAINER & ity “sky window,” available at hardware stores and 
WINTER PANEL STORAGE home centers. 
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HOUSEPOWER CLINIC 


By EVAN POWELL 


Protection from energy rip-offs 


Want to buy a liquid storm window? Or 
how about some insulating paint? 

Energy conservation is big business to- 
day, and anywhere the potential for big 
profits exists, those who want only to 
make a quick buck appear. Worse, such 
fraudulent operators often prey on the 
poor, the elderly, and others who can 
least afford the rip-off. 

Now, Georgians have some assistance 
in coping with suspicious energy-oriented 
offers—through the Energy Frauds 
Project, a division of the State Office of 
Consumer Affairs. Established in October 
1977 by the Community Services Admin- 
istration, the office receives complaints 
from consumers and monitors advertis- 
ing for misrepresentation. 

| learned of this agency last summer 
while attending an energy conference in 
Atlanta. There | met Cheri Faust and Shan- 
non St. John, who head the project. 

The agency's latest quarterly report re- 
veals it has handled more than 600 cases. 
In addition to answering inquiries and in- 
vestigating complaints, it has inspected 
several manufacturing facilities and has 
required substantiation of numerous 
questionable advertising claims. It has 
been successful in obtaining assurance of 
voluntary compliance or assurance of dis- 
continuance from a number of firms, and 
has validated legitimate claims. 

The project is now large enough in 
Scope to reveal some interesting demo- 
graphics. The highest percentage of com- 
plaints, adjusted to the general popula- 
tion, was from people over 60 years old. It 
also was high for the physically handi- 
capped. Education and income levels of 
callers were above average. 

The report groups the calls received 
into various product categories, then 
breaks down each category into inquiries 
and complaints. The most expensive 
products triggered most of the calls. Insu- 
lation accounted for 46 percent of all ei 
ergy complaints and 82 percent of all ii 
quiries. Siding was second, with 23.8 per- 
cent of the complaints but only 6.6 per- 
cent of the inquiries. Home heating ac- 
counted for another 8.1 percent of the in- 
quiries and 17.5 percent of the com- 
plaints. Other product categories on the 
Scoreboard were home energy-saving de- 
vices, water heaters, appliances, home 
cooling, and window devices. 

In many categories the percentage of 
complaints is much higher than the in- 
quiries, leading to the conclusion that if 
the consumer had had information before 
the'sale, he might have avoided the prob- 
lem. A major thrust of the project now is 


education—through its own publications 
and through magazines, newspapers, ra- 
dio, and television. 

The liquid storm window? That appears 
to be nothing more than ordinary plastic 
caulking compound, with a price tag in- 
flated about 500 percent. 


Mag-card microwave 


If the various steps involved in program- 
ming the new computerized microwave 
ovens [PS, Dec. 78] have left you con- 
fused, you will appreciate this new system 
that gives you all the versatility of micro- 
processor control without losing simplici- 
ty of operation. With Sharp's new Carou- 
sel Card microwave, programming the 
oven is as simple as pulling a special reci- 
pe card from a file and inserting it in a slot 
on the front. It works very much like the 
"key cards" used to open door locks. A. 
magnetic strip embedded in the plastic 
card sets up a certain sequence of events 
that the microprocessor control circuits 
carry out. During certain cooking process- 
es, the oven pauses at intervals and an 
automatic readout signals instructions for 
required procedures, such as stir, cover, 
or season. 

The oven comes with 20 illustrated 


cards programmed for different portions 
of the foods most frequently served in 


American households, according to 
Sharp research. Also included are 10 
blank cards to allow you to program your 
own favorite recipes. (You can also pro- 
gram the oven in the conventional key- 
punch way.) 

Toshiba has also announced a card- 
controlled microwave. 


Another trend | see in microwave cook- 
ing is to compact models. | have recently 
been using Sharp's R-9210. It's smaller 
and lighter than a conventional micro- 
wave, but large enough for a small family. 
It has all of the features of its larger coun- 
terparts, including touch panel controls, 
variable cooking, and Sharp's motorized 
carousel turntable. 


Frigidaire—still around 


Homeowners and many in the appliance 
industry were caught off guard when Gen- 
eral Motors announced that it was closing 
down its Frigidaire division and would 
convert the plant to automotive produc- 
tion. It didn't seem possible that the brand 
name, which at one time was practically 
synonymous with refrigerator, could sud- 
denly disappear from the scene. 

That won't happen. At this writing, the 
Federal Trade Commission has cleared 
the way for Frigidaire to be purchased by 
White Consolidated Ind., which markets 
White-Westinghouse and several other 
brands. In addition to perpetuating the 
Frigidaire name, the company will keep. 
parts and service facilities in operation— 
good news for Frigidaire owners. 

Wobbling 


Q&A AIC fan 


This summer I installed a new fan motor 
in my four-year-old Whirlpool room air 
conditioner. But now there is a bad vibra- 
tion—as though the fan is out of balance. 
Can you suggest a cure? 

James Daniels, Dallas, Tex. 


This sometimes happens when replacing 
a motor or blade. Whirlpool has a balanc- 
ing kit, part no. 876034, that includes five 
balancing clips and complete instructions 
for attaching them. That should solve 
your problem. 


Clanking washer 


Our GE automatic washer has a loud, 
clanking noise at the end of the spin cycle 
when the washer stops. It sounds like 
metal hitting metal. Also, should the deli- 
cate and permanent-press cycles run at a 
slower speed than the normal cycle? 
Henry Brantigarn, New Milford, N.J. 


It's hard to estimate the loudness of that 
clank without actually hearing it, but this 
is not uncommon in washers. It's caused 
by a braking device that is engaged at the 
end of the spin cycle or when the washer 
is stopped while spinning. In the GE, this 
is accomplished by engaging a tab on a 
drum that brakes the basket to a quick 
stop. It is often louder on newer washers, 
since the braking force has been in- 
creased to stop the basket faster, adding 
to the safety of the equipment. 

Delicate and permanent-press cycles 
are slower on most washers. 


Got ahome-equipment problem? Write to 
Evan Powell, Housepower, 108 Morning- 
dale Dr., Greenville, S.C. 29609, giving ap- 
pliance make and model number. Sorry, 
but unpublished questions cannot be 
answered by mail. 
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Sick engine? 


Don't be afraid of a 


DIY . 
valve job 


(1) A compression test of the engine's cyl- 
inders tells the bad-valve story. Follow 
service-manual directions for your car's 
engine when performing the compres- 
sion check. All cylinders should reach the 
compression range specified. If any cylin- 
der produces a reading that's significantly 
more or less than its neighbors' (service 
manual will give you numbers), trouble is 
indicated. Test the weak cylinder or cylin- 
ders again "wet" by squirting about a ta- 
blespoon of engine oil through the spark- 
plug opening. If the compression reading 
improves much, the trouble is probably 
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rings, because the oil will seal leaky rings. 
If there's little improvement, suspect 
valves. On catalytic-converter-equipped 
cars, follow the car maker's cautions on 
how to avoid converter damage during a 
compression check A vacuum-gauge 
check is useful for verifying compression- 
test results. 

(2) Engine tear-down gets you up to your 
ears in parts, some of which you may not 
recognize later. To head off any reassem- 
bly problems, label everything as it comes 
off. A felt-tip marker and masking tape get 
the job done nicely. Empty cans are handy 


If tests show a valve 
job is needed, you can 
do everything but the 
actual grinding yourself 


By RICHARD DAY 


A valve job is usually the first major 
service that a car engine needs. It's 
also an intimidating job for a lot of do- 
it-yourselfers. But if you don't mind 
getting dirty, you can probably do 
most of a valve job yourself. Machine- 
Shop work, naturally, will have to be 
farmed out to the pros. 

A valve job is called for when poor 
valve seating causes any of an en- 

Continued 


Im 

for keeping parts from getting lost. 
(3) Out comes the cylinder head. It is 
heavy, so you may need help removing it. 
When lifting it out of the car, be careful not 
to drag it across the radiator pressure cap 
or other parts. Also don't rest the head on 
the radiator or any of the radiator parts; 
you may damage them. With the cylinder 
head removed, the job is one-third done. 
A valve job consists of take-apart, clean- 
up, inspection, measurements, machin- 
ing, and reassembly. You can probably 
handle everything but the machine work 
yourself. 


USA1979 


Two questions to ask yourself 
when choosing a low tar: 


#1. Just how low in tar is it? 


Golden Lights 
As low as you can go and still get good taste 
and smoking satisfaction. 


Source of all ‘tar’ and nicotine disclosures in this ad is either FTC Report 
May 1978 or FTC Method. Of All Brands Sold: Lowest tar: 0.5 mg. tar," 
0.05 mg. nicotine av. per cigarette, FIC Report May 1978. Golden Lights: 
Kings— 8 mg. 'tar,’ 0.7 mg. nicotine av. per cigarette by FTC Method. 
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gine’s cylinders to lose too much com- 
pression. The typical sign is an appar- 
ent misfiring at idle—but not at 
speed—combined with a popping at 
the tailpipe. This occurs at every other 
engine revolution. Serious oil con- 
sumption not caused by worn piston 
rings or oil leaks is another tip-off. 
Any engine with 30,000 miles or more 
of use should be suspected. 


(4) Scrape carbon from all parts. Don't 
make gouges or leave any carbon behind 
to encourage future buildup. If you clean 
with a powered wire-brush, make sure 
that burnished carbon isn't left mistakenly 
for cleaned metal. Put the parts that have 
been cleaned on newspapers. 

(5) Before taking the valves out, number 
them from front to back with a felt-tip 
marker. (A better way—because markings 
may get wiped off the valves before 
you're finished—is to take a flat piece of 
cardboard and punch holes in it; number 
each hole, and putthe valves in the holes.) 
Later, if you find you can get by without 
servicing the valve guides, the numbers 
will let you put each valve back where it 
came out. If the guides are reworked, 
there's no need to return the valves to 
their home ports. Just don't mix up in- 
takes and exhausts. Exhaust valves are 
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Although bad valves aren't common 
on 30,000-mile engines—they're more 
likely on  higher-mileage units 
(40,000 miles and up)—they can occur 
on a relatively new power plant. The 
real test is either a cylinder-leakage 
test [see "Smokey's Guide to Using a 
Cylinder-Leakage Tester," PS, Oct. 
"18] or a compression test. 

A valve job consists of renewing the 


Té 


nearly always smaller than intake 
valves. 

(6) A valve-spring compressor, shaped 
like a big C-clamp, makes quick and easy 
work of getting the valve assemblies out 
ofthe cylinder head. It adjusts to cylinder- 
head depth, locking safely with the valve 
spring in the compressed position. Valve- 
stem keepers can then be removed with 
your fingers—if they don't fall out by 
themselves. Use the spring compressor 
when replacing the keepers, too. 

(7) Before sliding the valves out, chamfer 
the valve stems with a file to remove any 
mushrooming caused by rocker-arm con- 
tact. If you force a valve out through its 
guide, the insides of the guide may be 
scored. Later, oil can slip past and be 
burned in the cylinders. Check valve stem/ 
guide wear with a dial indicator as ex- 
plained in your service manual. 


valve faces, seats, stems, and guides to 
proper specifications. It also involves 
cleaning and testing all accessory 
parts (such as valve springs). 

Our photos show an OHV engine be- 
ing valved. If yours is an overhead- 
cam, you'll have to field different 
parts, such as cam-drive belts instead 
of pushrods. But that's no insur- 
mountable problem. On an OHC en- 
gine, if the service manual calls for a 
special tool for camshaft removal, 
you'll come out ahead by taking the 
removed cylinder head in for profes- 
sional service. For only one job, it 
won't pay you to buy the removal 
tool. 

In any case, get a copy of either the 
cars service manual (available 
through the dealer) or one of those big 
auto-repair manuals. Look up the spe- 
cific steps and the manufacturer's 
specifications. The manual will be 
your number-one "tool." As you might 
guess, a V-type engine involves more 
work than an in-line. Two heads 
aren't better than one (to work on). 

Toughest part of the job is handling 
the off and on of all that under-hood 
plumbing. Take a look. Every piece of 
it must be disconnected from the cyl- 
inder head and intake manifold. If 
that seems like too much work, think 
twice about proceeding. Still, you can 
save about half the cost by doing it 
yourself. (Incidentally, my 19-year- 
old daughter Gail did all but the ma- 
chine work on the '69 Ford 200-c.i.d. 
six-cylinder engine shown in the pho- 
tos.) 

Work safely. When making com- 
pression tests, keep your hands and 
clothing out of the way of rotating 
belts, fans, and pulleys. Before crawl- 
ing beneath a jacked-up car to tackle 
bottom-side work, make sure the car 
is safely blocked against falling or 
rolling. Have at least a five-pound, 
(10-pound is better) dry-chemical or 
CO; fire extinguisher handy. There's 
no great fire danger to a valve job if 
you're careful to avoid gasoline spills 
when removing intake manifold and 
carburetor. But a fire extinguisher is 
nice to have around, just in case. 

Make your automotive machinist a 
good buddy. Ask him for advice on ma- 
chine work and parts. If you catch the 
valve job soon enough, all of the 
valves can usually be saved merely by 
refacing. Of course, any valves that 
are cracked, bent, badly worn, or 
burned should be replaced. While 
you're at it, change the engine oil, oil 
filter, and air-cleaner element. 

While the cylinder head is in the 
Shop and before valve-seat grinding, 
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you may want to have it "hot-tanked" 
(pickled in acid) to remove cooling- 
System deposits inside the water jack- 
et where they cannot be reached. Mag- 
nafluxing is another desirable check 
to locate invisible cracks before they 
widen. These are especially common 
around valve seats. The crack check 
must be preceded by hot-tanking. 

A decision needs to be made on 


whether to use high-quality replace- 
ment valve-stem seals. These prevent 
oil from being drawn into the cylin- 
ders past valve stems, and are recom- 
mended for an engine you plan to 
keep. The ones that come with the 
gasket set are usually minimal. A re- 
ally good set can cut oil consumption 
significantly. They are marketed by 
Perfect Circle, McQuay-Norris, and 


others. Check with your machinist, 
though, because after-market seals 
may require shop leveling of the 
valve-guide noses to make room. And, 
good as they are, no valve-stem seals 
can make up for badly worn stems and 
guides. 

If your engine met state emission 
regs before your valve job, it surely 
should meet them afterward. If there's 


(8) A machinist's straightedge is best to check both the engine 
block and cylinder-head gasket surfaces for warpage. Don't usea 
carpenter's square or other similar straightedge. It's not straight 
enough for the precision checking needed here. Basically the 
procedure is to lay the straightedge across the surface, then try 
to shove a feeler gauge (see shop manual for specs) underneath 
the straightedge. Test at centerline, both diagonals, and across 
the head in three locations. If the feeler gauge slides under, the 
block or head will need machining. Most blocks pass; most 
heads don't. On a V-type engine, any head-milling involves cor- 


responding manifold-milling, necessary to make things fit. 
(9) Measure the valve springs. Line them up, closed coils down, 
and straightedge the whole row. If any is "he in. (1.5 mm) differ- 
ent, itshould be replaced. Check again using the new spring; you 
may need a whole new set. Also check each valve spring for 
squareness. If the springs have a coating, don't try to remove it. If 
possible, also have the springs tested for compression pressure 
attheir working length by an auto machine shop or garage. Valve 
springs are very important for properly closing the valves. A 
valve job is worthless without good valve springs. 
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Elmer's 
Carpenter's Wood Glue. 


How the pros make it 
look easy. 


Grabs instantly. 

Even do-it-yourselfers can do it like 
pros with Elmer's" Carpenter's Wood Glue. 

Its specially made to penetrate both 
hard and soft woods, grabs instantly, yet 
you can still realign the joint before it sets. 
After drying, it forms a heat and water 
resistant bond thats stronger than the 
wood itself 

Elmer's Carpenters Wood Glue is 
also sandable, paintable and resistant to 
gumming. Whats more, its solvent-free, 
non-toxic* formula quickly washes off 
hands and wood with water. 

Now what could be easier than that? 
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or money order (no cash or stamps) to: Elmers 
Dollhouse, P.O. Box 157, 
Hilliard, OH 43026. / 
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Chafing, Rash and Other 
Annoying Groin Irritations. 


Itching? Chafing? Rash? Get fast 
relief with Cruex, the leading Jock Itch 
product in America. Cruex soothes. 
Relieves. And it's medicated to fight the 
causes of Jock Itch. 

Use medicated Cruex spray powder 
or squeeze powder for easiest applica- 
tion, or Cruex cream for more concen- 
trated medication. Use only as directed. 

Get Cruex. There's nothing like it for 
Jock Itch. 
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any doubt, take it to a garage for an 
emissions check. 

Where do you find an automotive 
machine shop in your area? Try the 
Yellow Pages. If that doesn’t turn up 
anything, ask at a local garage. 
There’s usually at least one machine 
shop nearby; often there will be sever- 
al. Depending on how busy the shop is, 
you may be able to get the work done 
in one day. Or if they're backlogged, 
you may have to wait a couple of 
days. 

If time is a factor, inquire at various 


Typical valve-job checklist 


Remove battery ground cable from engine. 
Drain and save coolant. 
Tal air cleaner. 
Dismount air-conditioner compressor but leave lines 
connected. 
Take off upper radiator hose from cylinder head. 
Remove accelerator and choke linkage. 
Disconnect fuel, vacuum, and coolant lines. 
emission-control vacuum tubes. 
plug cables. 
perature sending-unit lead. 
nifold and pump hoses. 
lines from intake manifold. 
/pe engine). 
‘ator bracket, ignition coil. 
Take off intake manifold. 
Free exhaust manifold from cylinder head. 
Take off rocker-arm cover. 
Unbolt and lift out rocker shaft. 
‘Take out pushrods, keep in order. 
Remove cylinder-head bolts and head. 
Dis cylinder head. 
test parts. 
guides and head, if needed. 
s, seats. 
and install with new gaskets. 
st tappets, if necessary. 


shops to determine who can get the job 
done the fastest. 

For further reading, refer to “Basic 
Gasoline Engine Repairs,” Course 
2101-520 (Ford Marketing Corp; 
available from Helm, Inc., Publica- 
tions Div., 14310 Hamilton Ave., 
Highland Park, Mich. 48203); “Chil- 
ton’s Auto Repair Manual” (Chilton 
Book Co., 600 Third Ave. N.Y., N.Y. 
10016); and “Petersen’s Big Book of 
Auto Repair” (Petersen Publishing 
Co., 8490 Sunset Blvd., Los Angeles, 
Calif. 90069). 


Check hydraulic-valve clearance on cars equipped with 


nonadjustable rocker arms, if required. 
Reverse dismantling procedure for assembly. 
Hot-torque head, if necessary. 


Hot-adjust tappets, if needed. 


Give engine a tune-up. 
Parts for a valve job 
Valve-grinding gasket set, including cylinder head, 
valve cover, water outlet, intake-manifold and exhaust- 
ld gaskets 
lem seals, if used 

Possibility of new valves, guides, or springs, and new 
pushrods, valve lifters, camshaft drive belt 


Tools for a valve job 

Compression tester; vacuum gauge; socket wrenches— 
The inch to % inch (10 mm to 19 mm), ratchet handle, 
short extension, and breaker bar; torque wrench (zero to 
150 Ib.-ft., zero to 100 N-m); open-end or combination 


ness gauges; white lube; machinist’s bluing. 


(10) Valve-lifter lower ends should not be 
hollowed out. To check, lay another lifter 
across it. Light will show through any 
worn spots, telling you to replace the lift- 
er. If any lifter was noisy, all should be 
replaced. If there is any doubt about the 
lifters, replace them. It's often less costly 
than a thorough shop test. Lifters should 
always go back in their original locations. 
So should pushrods. Be sure to roll each 
cleaned pushrod on a window pane to 
check for bent ones. A clicking sound 
means replace. Check pushrods and rock- 
er arms for cracks, galling, deformation, 
wear. Also check lifter bore. Cam lobes 
can be harmed by bad bore or lifter. 

For more on valve jobs, turn page 
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(11) Valve refacing is a job for an automo- 
tive machine shop; here's how they'll do 
it. Each valve is chucked in a mandrel ona 
valve-refacing machine. It rotates the 
valve at the correct angle (44 degrees, typ- 
ically) to a wetted grinding wheel. A feed 
screw moves the valve toward the wheel 
or away. A traversing lever moves it later- 
ally across the wheel, After grinding, a 
valve's head must not be knife-edged. In- 
stead a "margin" or at least 'h2 in. (0.8 
mm) should be left between the valve face 
and top. If not, it's a goner. Also, grinding 
the stem tip of each should be done to 
compensate for the metal removed from 
the valve face. 

(12) Valve seats are usually refaced by 
grinding to an angle of 45 degrees, one 
degree steeper than the valve face for an 


(14) With valves and springs reinstalled in 
the head (closed coil, if any, toward the 
head), check the installed length of each 
valve spring. A machinist's rule tells the 
tale. Measure from the cylinder head's 
bossto the lower side of each valve spring 
retainer and read to the nearest ‘és in. (0.5 
mm). If valve-and-seat grinding have 
lengthened the installed spring length be- 
yond service manual specs, the springs 
will need to be shimmed. Use only valve- 
spring shims, installing them following 
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interference fit. A dressed stone—first 
coarse, then fine—is spun on a pilot man- 
drel inserted tightly in the valve guide. 
The first grinding must always be fol- 
lowed by what is called a “correction 
grinding.” During it, correction cuts are 
made with a 15-to-30-degree stone, both 
to narrow the valve seat to the desired ‘he- 
or 5k«-in. (1.5-mm or 2-mm) width, and to 
position it one-third of the way down on 
the valve face. Older engines with tapered 
valve ports sometimes require another 
correction cut with a 60-to-75-degree 
stone to narrow the seat from below. On 
hard-surfaced valve sets in emission-con- 
trolled engines, the shop will use cutters 
rather than grinding stones. The seats in 
some engines may be replaced if facing 
won't save them. That's a shop job, too. 


the instructions that come with the shims. 
(15) Replacing the cylinder head: Push- 
rods should go back in their original open- 
ings. Head bolts must be torqued in three 
increments to bring them to proper 
torque. Follow your engine’s head-torqu- 
ing pattern. Install the cleaned, inspected 
rockers, torquing them down properly. On 
solid-lifter engines and some hydraulic- 
lifter engines (notably Chevrolet), follow 
with a cold valve-lash adjustment per ser- 
vice-manual instructions. On engines 


(13) Checking contact area serves as well 
as the traditional lapping of freshly re- 
faced valves and seats. Paint machinist's 
bluing around each valve face, let dry, 
then insert the valve in its guide. Tap it 
smartly down on to the seat half a dozen 
times as shown in the lead illustration of 
this article. Then remove the valve and 
see if the seat is making contact all 
around. Also see that the contact is posi- 
tioned one-third of the way down the 
valve face. Because of the interference fit, 
the initial contact will be much narrower 
than the valve seat. But when the engine 
runs, the contact area will quickly widen 
to full seat width, ensuring long life for the 
valve job, and a good-running engine. If a 
valve isn't making proper contact, have 
the machine shop redo that valve part. 


with non-adjustable rocker arms, check 
clearance, following shop-manual proce- 
dures and specs. 

(16) Numbered spark-plug leads are reat- 
tached where they came off—don't rein- 
ventthe firing order. Same with emission- 
control vacuum hoses. Labeling every 
item with masking tape is a great timesav- 
er that gets your engine running again 
quickly. An engine tuneup is desirable to 
cap off your valve job. That way you know 
your engine is in peak condition. 


The roof on this house is made of a new kind of non-wood shingle. 

The edges are thick and irregular, so they cast deep random shadows. The 
color is soft and muted, so it blends naturally with the architecture and the surroundings. 

Today's asphalt roofing shingles are among the finest products made in America. Some are made with a 
fiberglass base. All are handsome, durable, economical, and highly fire-resistant. And you have a wide spectrum 
to choose from, in a palette of colors to complement your home's exterior. Wherever you live in the West, 
today's roofing shingles fit in with any setting or EAS idea. Use them when building or remodeling. 


Asphalt Roofing Manufacturers Association 
414 Jackson Square, San Francisco, CA 94111. 


Today's Roofing. 
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By A.J. HAND 


If you heat with wood, a good power 
log splitter will take the sledge-and- 
wedge drudgery out of your life. Our 
buyer’s guide table lists more than 85 
models. They work on a variety of 
principles, require various power 
sources, and range in price from about 
$50 to well over $5000. 

Picking the right splitter out of all 
those choices can be tough. But the 
decision becomes easier once you 
match the splitter to your needs. Any 
splitter you consider must be able to 
meet the following basic require- 
ments: 

* Capacity. Your splitter should be 
able to handle logs at least as long as 
the longest stick you can stuff in your 
woodburner. It should be capable of 
handling the largest-diameter log you 
are likely to encounter. Wood species 
has a bearing on capacity, too. Some 
woods such as elm, maple, and gum 
are difficult to split and so require a 
little extra capacity. If your main 
wood source consists of old victims of 
Dutch elm disease or cuttings from an 
overage orchard, you'll need a splitter 
with plenty of muscle. 

* Durability. The splitter must be 
tough enough to stand up to the kind 
of use you will give it, year after year. 
If you split only a couple of cords a 
year, you can get by with a fairly light 
machine. 

* Speed. A splitter that can't keep 
up with you is a waste of time and 
money. Some of the smaller hydraulic 
splitters can take as long as 25 sec- 


Mighty Mac Ls 247 from Amerind-Mackissic is a hydraulic split 
ter with the capacity to split 26-inch logs of virtually any diame- 
ter. It comes with highway tires, ball hitch, and seven-hp B&S 
engine. (Table has more information on this and other models.) 


onds to split a little 19-inch log. Other 
types can do the job in around three 
seconds. 

* Convenience. This covers a lot of 
factors, many of them personal. Can 
you transport the splitter easily to 
your work site? Is it easy to set up? Do 
you have to bend over or kneel con- 
stantly to reach the controls? 

* Affordability. Is the splitter with- 
in your budget? Does it make econom- 
ic sense, or would it be better to 
rent? 

Those are the basic requirements. 
Now let's take a look at the various 
types of splitters, examining their vir- 
tues and weaknesses. 


Types available 

Hydraulic splitters. Homeowner hy- 
draulics cost more than other types, 
and generally don't work as well. 
Their cycle times run in the 20-second 
range, even on fairly short logs, and 
they generate relatively low splitting 
forces. This limits both your working 
speed and the size and type of log you 
feed the machine. 

Hydraulic splitters are at their best 
in the larger sizes. Sure, the big units 
are expensive. But if you and a few 
friends buy one together, you can 
spread the cost around and make good 
use of the extra capacity and durabil- 
ity. 

Screw splitters. These are hard to 
beat for homeowner use. They are the 
lowest priced and also extremely fast. 
A conical screw drives into the log and 
rips it apart. 

Some screw splitters have their own 
built-in gasoline engines. Others bolt 
to the drive hub of your car, truck, or 
garden tractor. Still others run off 
tractor PTO shafts. Which power 
sóurce is best? The hub drive and PTO 
units save you the cost of an engine, so 


OPERATING LEVER 


HARDENED ALLOY RACK & 
SHAFT DRIVE GEARS 


ALLOY HEAT- 
TREATED. 
STEEL BLADE 


RACK, LIFTING & 
RETURN SPRINGS 
FXG Super Split is the fastest splitter 
made. Its cycle time is around two sec- 
onds. Secret of its speed is the rack-and- 
pinion mechanism shown in the sketch. In 
use, the heavy flywheel stores energy pro- 
duced by the engine between splits. At- 
tached to the flywheel is a one-piece-shaft 
pinion gear. Lifting the control arm cou- 
ples the pinion gear to the rack gear. This 
drives the ram forward at over one foot 
per second with a 10-14-ton force. At the 
end of the stroke, the rack kicks up, disen- 
gages from the pinion, and returns to its 
starting position. The same thing happens 
if the splitter encounters an extra-tough 
section of wood. The flywheel recovers in 
less than a second, and you can then start 
another power stroke. 


they’re cheapest. They also have the 
greatest capacity, running off tractor 
engines (usually over eight horsepow- 
er), or even larger car and truck en- 

Continued 
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gines. On top of that, they are simple 
and virtually indestructible. They do 
require more set-up time than other 
types, though. 

With my Unicorn, for example, it 
takes me 10 minutes to jack up my 
truck, place it on an axle stand, and 
attach it. Then another 10 minutes to 


have a lot of this kind of E F3 
might be better off with another ty. |. 


of splitter. Sion, 
Rack and pinion. This type of split- — n., 9f. tb 
ter has been tried before, but now mt ag, 
there’s anew variation thatshowstre-  cyclé»; 
mendous potential. It’s called the onds, ^ 
FXG Super Split. Unlike past ver- small pe 


remove it. If that bothers you, a split- 
ter with a built-in engine might be a 
better choice, despite its higher cost, 
higher noise level, lower capacity, and 


decreased durability. Sai ga 
Makar Modsi Type Power see.) 
What extra money buys 
Albright Comp. 1 Hydraulic % Ine Var, 
The cheapest unpowered screw Reis hydraulics 
4 Jeffersonville, 2 Hydraulic 48 Tre Var, 
splitters have no mount at all. You vt 05464 hydraulics 
have to weld up your own to attach it Sue H pre $ we r 
to your drive hub. Extra money gets Š & o» § 
you mounting plates, vehicle support 6 Hydraulic "PD 10 
stands, safety shut-off switch, and ——— —— E 
stops that keep the logs from spinning Amerind-Mackissic, Inc. — LSIBS Hydraulic 21 Spgs 19 
as the screw drives home. MOL RES M7 Wes % np n 
Good screw splitters also feature re- a — - » 
placeable tip sections. With abuse a  Beard-Poulan Div. 26-10R Hydraulic 2% Shpps 15 
tip can become damaged and lose its fem fle Co a fem ue Wk mm 
ability to dig into a log. Replaceable Shreveport, ta. 71109 "^ » Des 
tips solve that problem for about basa Tee o 
$35. 
P Deere & Co. »5 h 7» s High-s 
Screw splitters have one weakness. John Deere Rd. quer albas bal with 2-stage 
All other types of splitters make use of Mone. M. 61265 Ho wee ^» Ws 5 9 "T nc 
wedges that can shear through 
stringy woods and knotty, gnarled Didier mig ME26 Hydraulic 2% Shas 15 DM Zsa: Nigh seed 
sections. Screw splitters can’t do that. Fmt ws 53126 s tran Ei dd = EH p. A " sA 
-stage semi 
When you use them on stringy oak, for H _ z toe po ER — 
example, they will split the log, but 1MFIS Hydraulic 19 Shpgas 25 5 026 Sale stage seni 
the two halves will hang together, at- $85 Maa 5 imm ok Fister 
i jli 
tached by strong stringy fibers of S3  Wéwk a EUM point 
wood. Often you end up tearing the hydraulics 
two halves apart by hand, or hacking an ‘Wate » e We oU o Lr ead 
away at them with an axe or hatchet — 
to slice the stubborn strings. If you — rw &a« Bare — Se - & - - 399 Replaceable auger tip; 
SAROSAR € » E ANS. i Bae ini "e smal wheels; chain drive 
jempe, Ariz 
poer OPERATING " Bak  Serew — Soe =- — 59 
Ac LEVER M 
y HYDRAULIC Bart- — m — — 29. Ritssplined PTO shaft 
A CYLINDER Buster PTO on 3-point hitch 
[3 ET Rack-and- 2 Ga 2. n 49 Gas and electric 
— uid HT PT S pinion oe 5 changeable lastest splitter 
m, vand- ; 
s imo Rackand 25 Garor = me M 3 
— commercial Commercial, optional for Jr. 
BED——- 
b. Garden Way Stickler Screw - Wh — — m Includes safety switch 
o Ts 1300 Ethan Allen Ave. b and adapter plate 
UN Winooski, Vt. 05404 
Uy 
% Good Products Mid Sum - - - - 4995 — Unmounted 
& Kutztown, Pa. 19530 Model — Screw = = - - 9995 — Fits 8-lug, -ton 
wu truck hal 
s Model — Scew == — — 935 Fits most ears and 
En Veto trucks 
Anatomy of typical hydraulic splitter is 
shown on the Yard-Man. To use it, you Spinu Me os DOM. ik ‘ee "o" €" omis Aai ord pone 
place a log on the bed and press operating Hebron, Com. ar — " i Mh t pardon 
lever forward. Ram advances under hy- Se Ow - AME eo ee e i 
draulic pressure, forcing log against the PTO Screw LL: [E 10 Var na. perdi 
wedge, and splitting it. You then pull the ical WIN 
lever back to return the ram to the starting 
position. Total time required fortheramto Hite MES ete + fe 5o UE n ee 
advance and return is called cycle time. Prentice, Wis. 54556 MS-40 Hydraulic 24 Shes 1 1 na. Lr rid 
The faster it is, we more work you can do ws Hydraulic a ja 3 kk a Fits trac 
in a given time. Easy-to-split logs may not jraulics 3-point 
require a complete ram stroke. In that a cá lies We We a Lo ade 
case, the cycle time will be shorter. 19-500 Hydraulic 24  óéegs 100 20 na. Wee imr [3 
55-800 K mu 2 s 5 1,3. 4, 
Hydraulic hp gas na. DEC d 
102 | POPULAR SCIENCE 


v quapiam themar- 
et. 

That relatively small power plant I 
mentioned can be either a three-hp 
gas engine or a %- or %-hp electric 
motor. The motor offers quiet opera- 
tion and easy start-ups, and it will let 
you work indoors if you choose. The 


engine is better for work at remote 
sites. If you want, you can convert 
from one power plant to another in a 
matter of minutes. 


Durability problems 


In the past, rack-and-pinion split- 
ters have had durability problems. 


Max. log. 
langin force Price (3) 
Maker Modsi — Type Power (sec) (tons) (pp) — Comments 
G E. Mann Inc, GE-18 18 Electric ona 10 na, 24" version available 
SiL E. Main St. GS-18 jic l8 Sus na 15 n Z-stage 
Camphellsport, Ws. — 76C lic 24 — Shpps na l5 na.  Zstage; 76-CHD is similar with 
53010 (Quick-Split) high-speed tires; ball hitch 
PL-24 Hydraulic 4 &hpgas 12 2 na.  Multi- 36" and 48° ver- 
beset ee n 
PLZ Hydraulic A lhes o ona Electric start; 3-, 4, and Say 
wedges available; multi-stage 
36" and 48° options 
Northeast Ind. Model Screw - — — M Takes fogs up to 
23 Birch St 2 TN reas 
Midland Park, NJ. 07432 — Model Sew - Shp ges  — Ld 965 ‘Takes logs up to 
(Screw-Wedge) 3 3 in dia. 
POI Serw — "m —  — 89 Fits splined FTO 
‘on tractors 
GLS — Sew — m" a 595 For Gravely trac PTO 
Bus Engineering JA tae 19 Shpgs 2. 0 — 75 — wheels 
ua, Ohio 45356 2585 Hydraulic 25 3X) 10 95 Ball ite hi 
Paua, Oni FILS Shp mas hitch; high-speed 
[4 2 1-1 
MF es available; wedge movable to suit 
dog length; automatic 2-stage 
26MK Hydraulic A8 Apps 8 18. 2750. Electric motor, 4-way wed 
E available: wedge movable to suit 
log length; automatic 2-stage 
36006 Hydraulic E lipe O 27 3995 pover optional 
60L Hydraulic 60.102 dM 25 28 saos Sole made in various ses, 
series electric power, 4-way wedge 
available; automatic 2-stage 
C819 ulic B o y 7 au Wia 
P0, Box 21 "ia Sagacity ^s 
‘Rumson, NJ. 07760 1s ‘Hydraulic Abpgs 25 1 551 t log 
1 u 
ier uii Boa Bon Sg x 
260 pons “4 26 rod S 15 10 637 jee max log 
26 Hydraulic E twas EB wo mo 
Se Wm = 0 dm O — d Dub 
26M Hydraulic 5 de Ww n d € 
hydraulics 
38M Hydraulic 3 Tae Var. 10 555 Fit 3-point hitch: run 
hydraulics off trac hydraulics 
SOM Hydraulic a Te "o0 9 
Mark Screw — $4 — — 531 Rated for logs 24^ 
Fis Screw T "^ msg ts +y ? 
— m =e 
Mack Senw = = = Fis ay FI 
Mak Screw — Taro — — 39 Fits splined PTO shaft; 
PI0-3 3-point hitch 
Mahl Screw — Gh — — Fits car hubs 
Thackery Co, Mark Serew — Carb — — na — Rismestearand smallinck 
1820 Frebis Ave. hubs; includes stand 
Columbus, Ohio 43206 MarkG — Screw — Garden. - - na. Fits garden trac (8-hp. 
(Unicorns) trac or more) 
Mk Soren — wy — nts ary FTO. 
Mak Sw — wm — — m Fits category 1 and 2 trcs 
Mk —- — — jin drh 
Mark Sem Shp gas na. Chain drive 
2003 — Worm shaft 2 Pep 19 034 sg heels 
6901 S. iite 2605 Worm shaft 26 Shpgas — 19 12⁄4 10 wheels 
Englewood, Conn. 80112 — 2605T ‘Worm shaft 26 Shpgas 19 1% us High-speed wheels 
‘Transamerica ESAE ‘Screw - = E — 259 No engir 
‘Equip. ir ts 5 Screw — $us — — E Font pedal rd 
14801 m Ra. ESO8 — Srw =- he — = m Chain drive 
Lor MAE ME E 
Cleveland, Ohio 44136 


Motas: Prices were up to date at the time of 
vary, depending on the vehicle you fit 
principle, but some can take logs as fast 


The gear teeth tend to wear and chip. 

CoÌd weather makes metal brittle and 
aggravates the chipping problem. 

Frank Graney, Super Split’s designer, 

has attacked these problems with 
three-inch-wide hardened-alloy gears 
and an automatic release that unlocks 
the rack and pinion if the force on the 
ram exceeds a factory-set level. This 
happens only when the wedge en- 
counters a particularly tough piece of 
wood. In that case you can actuate the 
ram through two or more cycles until 
the log finally yields. 

If the Super Split holds up, its ultra- 
short cycle time is sure to make it one 
of the most popular splitters ever 
made. 

Worm shaft. Here’s another idea 
that’s been tried before with limited 
results. But now it’s being produced 
with a few refinements that seem to 
have overcome the old problems of 
premature failure due to wear. 

The basic idea is simple. The engine 
turns a worm shaft (just like the 
threaded shaft that moves the jaws of 
a vise). A heavy nut threaded onto the 
shaft rides along the turning threads 
and drives the ram that feeds the log 
into the wedge. 

Past designs of this type wore out 
because the shaft pushed the ram and 
tended to bend under the pressure. 

Continued 


CHAIN-DRIVE 
HOUSING 


FLARED SCREW 
EEEE 


HANDLE AND 
LOG STOP 


Foor OPERATED% 
CLUTCH 


Transamerica's Easy Split is an example 
of a self-powered screw splitter. It costs 
more than its hub-driven counterpart. But 
it can be used in the woods where you 
may not be able to get a car or truck. 


Didier's MF26 has two-stage pump that 
runs at high speed during normal split- 
ting. Under heavy load from extra-tough 
log, it shifts automatically to low speed 
for greater power. Engine is five hp. 
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Recently a Miami news team 
pointed a traffic radar gun at a 
clump of trees and clocked them at 
over 85 miles an hour. The trees 
were not moving at the time. 

The point of this test was to 
show that radar isn't always right. 
Radar gun readouts can be dis- 
torted by dense traffic, CB’s, heater 
and air conditioning fans, even neon 
signs. In fact, according to evi- 


25% of traffic radar 
speeding tickets are in 
error. That's why you 
need a Fuzzbuster II 
Radar Detector. 
Fuzzbuster II lets 


dence given in a recent Miami case, 


THE 
85 M.P.H. TREES. 


you know when radar is in the area 
80 you can check your speedometer. 
And know you're in the right when 
radar’s wrong. 

The Fuzzbuster II detects all 
types of traffic radar. That includes 
"moving" radar as well as all other 
X-band and K-band radar Fuzz- 
buster untraps them all. It has 
more than twice the effective range 
of traffic radar. And it can detect 
radar up to 3 miles away. Over 
hills, through trees, 
around curves. 

The Fuzzbuster II 
Radar Detector. Some- 
= even a tree needs 


FUZZBUSTER 


Americas number one name in radar detectors. 


Sale or use of this product may be considered illegal in Michigan and Virginia. 
©1979 by Electrolert, Inc., Troy, Ohio 
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Power log splitters 
[Continued] 


Thrust Mfg. Co. says it has solved this 
problem by supporting the worm shaft 
atthe wedge end of the splitter, using 
a heavy tapered-roller bearing. This 
helps to prevent the shaft from bend- 
ing and reduces wear. Another refine- 
ment: The nut is allowed to float in its 
mount under the ram rather than be- 
ing solidly fixed in place. This, too, 
minimizes bending stresses on the 
worm shaft. 

According to Thrust's John Stovall, 
the shaft and nut have survived hun- 
dreds of hours of commercial-duty 
splitting in tests so far without fail- 
ure. 


Shopping tips 

Whenever possible, try a machine 
before buying. Many are sold through 
the mail, of course, but some compa- 
nies offer trial periods (Red Lion and 
Thrust, for example). 

Take along a sample or two of the 
toughest type of log you usually en- 
counter, plus a couple of your "aver- 
age" logs. See how the machine han- 
dles them. 

If you plan to carry the machine in 
your trunk, station wagon, or pickup, 
make sure it will fit before you buy it. 
Check to see how easy it is to move. 
Roll it on soft ground, if possible. 

Ifit's a screw splitter, be sure it digs 
into a log easily. Some grab quickly. 
Others make you lean on the log for a 
few seconds until they bite. That's tir- 
ing and wastes time you could other- 
wise spend picking up a new log to 
feed onto the screw as soon as the first 

us 


log splits. 


Hub-driven screw splitters such as this 
Unicorn are the cheapest type of splitter 
you can buy. Yet they have extremely 
high capacity, great durability, and work 
fast—a good choice for the homeowner. 


YOU SAY YOU'RE FED UP 
WITH HAULING ICE? 


Read about THE electronic breakthrough that 
has made the portable ice chest as obsolete 


as grandma's kitchen ice-box. 


Does your family groan when it's time to 
empty all that yucky water out of the 
cooler? Are you getting tired of paying for 
food that goes bad? When somebody even 
mentions the word "ice" - do your back and 
shoulders ache a little? 


YOU'VE COME TO 
THE RIGHT PAGE. 


There's good news here: The Aerospace 
Program has spun off a portable refriger- 
ation breakthrough! 


Big Research Discovery 

Space scientists at Cape Canaveral had to 
keep critical components in rockets and 
satellites cool. They needed somethin; 
small and light...something that ael 
very little power but was absolutely reli- 
able...something that wouldn't konk out if 
it were tipped up, down, or sideways. The 
result? Solid state thermoelectric refriger- 
ation modules that went to the Moon. 


Enter Koolatron 

Koolatron was quick to see the civilian-use 
possibilities of these modules for portable 
refrigeration. They worked until they 
developed Koolatron - a 12 volt portable 
electronic refrigerator that uses the same 
powerful solid state thermoelectric refrig- 
eration modules used in rockets and satel- 
ites. 


Saves Inconvenience 

No more driving for miles or heading into 
shore for ice. Plug it in a lighter socket in 
your car, boat or van. Or run it off a 12 volt 
battery charger plugged into 110 volts. 


Saves Energy 

Koolatron uses very little juice — an 
average of only two amps when the 
temperature outside is 70 degrees 
Fahrenheit. That's less power than it takes 
to light a 30 watt bulb. Once contents are 
cold, you can turn it off at night to save 
power. Contents will stay cool for at least 6 
to 12 hours. Your muscle energy is con- 
served, too. It weighs only 15 pounds — and 
you'll never have to haul ice again! 


x n 


The new Koolatron keeps 40 lbs. of food at 
household refrigeration temperature but weighs 
only 15 lbs. Only21* x 16 x 16" ext. 


Saves Shopping Trips 

Koolatron holds more — so you spend less 
time shopping. Although it measures no 
larger than most ice chests, its 36 quart 
capacity is not half-filled. with ice and 
sloshing water. So there's more room for 
food — 40 pounds of it, or 40 large cans of 
soda pop! 


Saves Food 

This isdry cooling we're talking about. Not 
the damp kind that breeds mold and can 
turn perfectly good food bad overnight — 
exposing the whole family to needless risk. 
Koolatron keeps your food cold and dry. 
With food prices so high, it’s a shame to let 
any more meat and milk or sandwiches 
spoil! 

Saves Money 

Ice is expensive these days. So is the 
gasoline you use in looking for it. Don't. 
waste another dollar this way! Get yourself 
anew Koolatron 12 volt portable electronic 
refrigerator and LET IT PAY FOR ITSELF. 
That's right. The money thrown away on 
ice and gasoline and spoiled food — not to 
mention what your own time is worth —will 
MORE THAN PAY for your new Koolatron 
inasingle year! 

Proof: A recent survey of Koolatron owners 
revealed their average saving was $156.03 


SOUND FAMILIAR? 
throu, 
floor!’ 


raining the ice chest!” 


“Mary, where do you want this 50 pounds of ice?” 


“Wait George, I'm not 


“Dad-dy - you're dripping more water where I've mopped the 
‘Hey, Mom, these tuna salad sandwiches are soaking wet -and (phew!) they smell bad." 
“Mary, quick, I'm going to drop this @#'%§& ice on my toes!”. 


“George!” 


injust nine months. Some claimed they had 
saved over $500.00 on ice, gasoline, spoiled 
foods, and the restaurant meals made 
necessary when the ice ran out. 


No Toy 

Koolatron is built to last. The rugged case 
is filled with the best insulation available— 
rigid urethane foam. Its heavy-duty handle 
can take loads of 150 pounds or more. 
Hinges and latches are made of non- 
rusting polypropylene. The exterior is a 
handsome harvest gold with a white, 
easy-to-keep-clean interior. Four non-slip 
rubber feet keep it from marring boat or: 
camper surfaces. 


No Hassle - Ever 

Koolatron was designed by engineers who 
are also boatowners and campers. They 
know you want something simple that 
doesn't break down and is easy to service. 
So they designed Koolatron to be as 
trouble-free as possible. A small, quiet fan 
is the only moving part and it and the 
thermostat can be replaced by you with 
only a screwdriver! 


So Reliable It’s Guaranteed 

For One Full Year 

Your new Koolatron comes with a written 
one year guarantee plus complete instruc- 
tions and helpful information. If you need 
additional help or advice anytime, you can 
call or write for a personal reply. 


21 Day Money-Back Trial Period 
Use your Koolatron for 21 days after you 
receive it. If for any reason you are not 
totally satisfied, return it for a prompt 
refund in full. 


Buy now at our new low price 

Good news. Our increased sales have over- 
come mounting material costs. So for now 
we can pass on a saving of $10.00 per unit. 
Formerly $169.00. Now $159.00 + $7.00 
handlingandshipping($179.00in Canada). 


Adjustable Thermostat Option 
For an additional $10 you can order the 
Koolatron with an adjustable thermostat. 
in place of the standard fixed temperature 
thermostat — order model F1A. 


Phone your order in collect 
now to (705) 737-0842 


Or use this handy order coupon. 
pem mmm -——— 


Dept. 678 I 


INOS nes 
IL'iMmi TED 


JJ 5s Harvester Avenue, Batavia, New York 14020 
Canada: 230 Bayview Drive, Barrie, Ontario 
LAN 4Y8 à 
Send me — Koolatron F1 G $159 ($179 in Canada) + 
J] £7 cach for handling and delivery in USA or Canada 
(N.Y., Quebec and Ontario residents add sales tax). 
—Iwant mode! FIA and have added $10. 
Tunderstand that if I am not satisfied, I may 
return it undamaged within 21 days and get a 
full refund, 
Tenclose my o check O money order for $ 
or please charge my O Visa Master Charge 
[| O American Express 


Acct. No. 


Expiry date. 


[| O Please send colour brochure only. 


Signature 
I (necessary to ship merchandise) 


[| Name. 
p 
City 
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THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


Polaroid’s annual miracles 


It looked like a three-ring circus last spring 
at Polaroid Corp.'s annual share-holders" 
meeting in Needham, Mass. On stage, in 
the center of a huge warehouse converted 
to a theater for the occasion, stood Dr. 
Edwin H. Land, the company's chairman 
and the inventive genius who created in- 
stant photography. The lights were dim as 
several thousand stockholders waited for 
Dr. Land to display this year's miracle 
which, they hoped, would multiply the 
value of their shares as past miracles had. 
Under bright spotlights, color-balanced to 
yield the best film results, a handsome 
and bosomy soprano trilled Gershwin's 
“Summertime, and the livin’ is easy...” 

From 10 feet away, Dr. Land flicked on 
his Twi Light and squeezed the trigger of 
his Polavision camera. Minutes later, 
through the magic of instant movies, the 
audience saw the scene reenacted. But 
this year's Polavision miracle was differ- 
ent from that of two years ago. This time, 
in addition to the vision of the young so- 
prano, there was sound. Loud and 
sparklingly clear, in stereo, we heard 
"Summertime . . .'" 

How was it done? Not with a stripe of 
magnetic tape on the film—the standard 
way of capturing sound on super 8 film— 
but with a separate magnetic recording 
tape interwoven with the film. While the 
film passed the camera's lens, the tape 
split off to travel past a sound-recording 
head. In the player (after 90-second auto- 
matic. processing), the film passed 


POPULAR SCIENCE 


through the projection 
system while the tape 
passed through the 
sound system. The sepa- 
rate paths can be seen in 
the cassettes below (cen- 
ter) one closed, one 
open. The film travels 
past the aperture, as in 
old Polavision cassettes 
(the small white blob is a 
light-directing prism) 
while the tape emerges 
from the cassette. 

With a tape three times 
wider than the standard 
sound stripe on super 8 
film and running faster 
than normal recording tape, sound fidelity 
is excellent. A further advantage: The 
sound system can be added to an existing 
silent Polavision player (bottom left). 

When will the new sound system come 
on the market—and, indeed, will it? It's no 
secretthat Polavision has not been a com- 
mercial success. It's expensive. Its arrival 
on the market coincided with the begin- 
ning of the big boom in video-cassette re- 
corders—and a half-hour video cassette 
costs not much more than a 22-minute 
Polavision cassette. And in Polavision's 
start-up period, there were early-model 
problems that prejudiced dealers and 
buyers against it. 

Still, Dr. Land is a determined man. My 
own guess is that the sound components 
will be put on the market, and that Pola- 
vision will find a profitable niche. For my 
taste, it's unbeatable for recording par- 
ties. And in commercial use, many com- 
panies have found it valuable as an inex- 
pensive and simple training aid. 

An unquestionable success was the 
new SX-70 film demonstrated at the meet- 
ing. It develops fully, as you can see in the 
photos (upper left), in one minute. The 
colors are beautiful—accurate and satu- 
rated. When can you buy the new film? 
Polaroid people wouldn’t say. My guess: 
in time for Christmas. 


Looking ahead 


What will photography be like in the 
1980's? Jack D. Hannes, who founded 
Hanimex Corp., Ltd., the Australian photo- 


graphic company that has now expanded 
throughout the world, predicts: 

* Lens diaphragms and mechanical 
shutters will be replaced by electrically 
charged screens that change from opaque 
to clear to control light transmission. 

* The trend to higher-speed films will 
continue until available-light photo- 
graphy becomes the norm at all times. 

* A universal film will give the camera 
enthusiast both transparencies for projec- 
tion and prints for viewing at the same 
cost. 

* Most SLR developments will take 
place in lens optics, particularly in zoom 
lenses, which will become faster and 
smaller, and have greater range. 


Filling the family album 


With all the extraordinary developments 
in photography in recent years, you'd 
think that camera owners would be 
caught in a fever of picture-taking, scarce- 
ly able to set down their machines. But no. 
A recent survey shows that the average 
35-mm camera goes through only 10 rolls 
offilm a year, with an average of 26 shots 
per roll. Instamatic cameras—110's and 
126's—average five rolls of film per year 
and 16 pictures per roll. 


Undedicated flash 


It seems as if the expression "dedicated" 
just came into the language of photo- 
graphy, and already it may be on the way 
out. "Dedicated" isthe word camera man- 
ufacturers use to indicate that only an 


electronic flash specifically made for their 
cameras can use all of the camera's capa- 
bilities. Perhaps the best-known example 
isthe Olympus OM (both 1 and 2 models), 
whose meter reads exposure directly off 
the film and turns offthe flash at precisely 
the right millisecond. The dedicated-flash 
system gave Olympus—and Canon and 
Nikon—a big advantage in selling their 
own brands of flash units. But now it's the 
turn of independent flash manufacturers 
such as Sunpak and Vivitar. Adapters for 
Vivitar's 285 will mate itto Minolta, Nikon, 
Canon, and Olympus. Shown here is the 
new Sunpak Auto 522. Slip the 522's re- 
mote sensor into the hot shoe of an Olym- 
pus or Canon, and it couples directly with 
the camera's electronics. “All settings of 
the camera's electronic controls remain 
fully operational," claims BMC, the unit's 
American distributor, "including view- 
finder markings and LED settings." With 
Canon, both aperture and shutter speed 
are automatically set. 


So little money has 
never bought so much SLR. 


Introducing the Olympus OM-10. a super-bright blinking LED during self-timer operation. 
But before you check into how little money it is, you should Until now, no camera displayed the shutter speed this way: 
1:now how much SLR it is. The OM-10 is a fully automatic merely touch the shutter release collar and the red light appears in 


]perture-preferred compact SLR designed with the extraordinary the viewfinder. 
mplicity Olympus is famous for. With features you've learned to Until now, no viewfinder had an LED that lit to signal a fully- 
expect from much higher priced SLRs. Or never expected from an charged flash and blinked to confirm correct flash exposure. 
LR at any price. Until now, you couldn't enter the largest compact SLR sys- 
Until now, no camera in this price range offered electronic tem in the world— the OM system for so little money. 
ff-the-film exposure control (OTF). Measuring the light that actually If you want to know just how little money buys this incredible 
eeaches the film surface during exposures from 2 seconds to 1/1000. compact SLR, the first new OM in four years, ask your dealer. 
Until now, no camera atany price beeped in conjunction with You'll be as surprised as he was. 
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SHOP TALK 


By AL LEES 


Here come the Biospheres! 


If you planto be in Newarkthis summer or 
fall (though it's hard to imagine why you 
would, unless, like me, you happen to live 
there), don't miss the Soft Energy Expo at 
the Newark Museum—a shrewd little exhi- 
bition of alternate-energy resources 
tucked away upstairs in that venerable in- 
stitution (which still, wonder of wonders, 
has free admission). 

The Expo is like a review, in three di- 
mensions, of everything you've read in 
Pop Science the last five years, with dis- 
plays of solar collectors, insulating 
shades, conservation tips, accessories to 
recycle heat. But, in one respect, Newark 
got the jump onus. One of the best exhib- 
its is shown above: It's a "Biosphere"—a 
self-contained, self-supporting family unit 
that combines a geodesic dome (half 
glazed, half opaque) with an energy-con- 
serving underground home, and adds 
year-round indoor vegetable gardening, 
solar-heat storage, biomass waste con- 
verter, composting john, rainwater cis- 
tern, algae-pond aquaculture, wind gen- 
erator, and wood-burning fireplaces. It 
was designed for the show by Joe Clinton 
of Kean College, and it was of major inter- 
est to me because architect Alfredo De 
Vido is currently working up plans for a 
Biosphere for our Leisure Home Series 
that incorporates many ofthe same ideas. 
We hope to present this in our November 
issue. (Newark's Soft Energy Expo runs 
through Nov. 30.) 


Solar storage breakthrough 

If you're about to tackle a major solar in- 
stallation—excavating for a rock pit or 
stacking up a batch of water drums—hold 
off until you've investigated a brand-new 
product resulting from seven years' re- 
search (mostly DOE-funded) by Dow 
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Chemical Co., and Pipe Systems, Inc. 

Called Energy Storage Rods, they con- 
sist of a phase-change material encapsu- 
lated in special polyethylene pipe. The 
units shown in the photo below are six ft. 
long, 3% in. in diameter, and sell for $30 
apiece. You can store enough of them ina 
spare closet—standing up or lying down— 
to heat an average home. The crystalline. 
melting compound, sealed within, turns 
to a liquid at 81 degrees F, absorbing 
heat—either from direct solar contact or 
from your collector medium. As tempera- 
tures fall, after sun- 
down, the liquid 
slowly returns to a 
crystalline state, 
releasing the heat 
it has stored. 

Both companies 
assure me that 
they will soon pub- 
lish installation 
data aimed at the 
do-it-yourselfer. 

Meanwhile, you 
can geta fact folder 
—and where-to-buy 
information, too— 
from PSI Energy 
Storage Div., 1533 
Fenpark Dr. Fen- 
ton, Mo. 63026. 


Contests: one down, one to go 


A major feature in this issue is our annual 
portfolio of plywood-project winners 
from a contest which has fast become an 
American institution. Although we can't 
present detailed construction plans (these 
will be available from American Plywood 
Assn. by the time you read this), the di- 
mensioned layouts for most of the win- 
ners have been so well drawn by our 
draftsman Carl De Groote that you'd have 
no problem duplicating these projects. 

While we've put this contest to bed for 
778, you still have a chance at big prize 
money ($2000 top prize) in our second de- 
sign competition—for projects featuring 
fiberglass-reinforced plastic panels. Rules 
and entry coupon were published in April 
(page 114) and July (page 128). Deadline 
for entries is September 1, so hurry to 
your workshop. 


Write-for literature 


* Want more remodeling ideas like 
those we gave you in last month's "Re- 
model with Windows" article? Just out is 
a truly lavish booklet of color photos on 
how to design with windows for the best 
effects inside as well as out. For a copy, 
write Dept. L-2, Andersen Corporation, 
Bayport, Minn. 55003, and ask for "Beau- 
tiful Rooms Begin with Andersen Win- 
dows.” 

* Asa follow-up to the rust-prevention 
data in the April column, write for a new 
24-page booklet titled “101 Rust-Fighting 
Tips," which tells how to prepare and 
paint railings, fences, outdoor furniture, 
and galvanized metal. It's free (ask for 
#312) from Rust-Oleum Corp., 11 Haw- 
thorn Pkwy., Vernon Hills, Ill. 60061. 

9 A new hardboard siding from G-P, 
called Teton, is a deep-textured, rustic 
four-ft.-wide panel in a choice of three 
browns and driftwood gray. For a free col- 
or brochure on Teton, write Georgia-Pa- 
cific Corp., 900 S.W. Fifth Ave., Portland, 
Ore. 97204. From the same source, you 
can get four brochures on decorating with 
paneling; ask for “The Designer's Touch.” 
The brochures cover kitchen-dining areas, 
living, bed-, and family rooms. 

* The Dept. of Agriculture has just pub- 
lished a new booklet to help you beat con- 
struction costs—whether you're planning 
to erect a new home or a vacation retreat. 
It says the most economical floor plan is a 
rectangular two-story, and gives tips on 
buying materials and how to build for in- 
expensive maintenance. Send 80¢ to Con- 
sumer Information Center, Dept. 49G, 
Pueblo, Colo. 81009; ask for House Con- 
struction —How to Reduce Cost. 

* Want to get into skydiving this sum- 
mer? The U.S. Parachute Assn. is offering 
an information kit for $2 that describes the 
sport, lists local drop zones, and includes 
a copy of the magazine Parachutist. Send 
check to USPA Info-Kit, P.O. Box 1036-7, 
Elsinore, Calif. 92330. 

© The latest pattern brochure from Wil- 
sonart plastic laminates shows their strik- 
ingly beautiful copper and aluminum bas- 
relief sheets. There are 17 metallics in the 
line now, for covering prestige walls and 
furniture. For a brochure, write Ralph Wil- 
son Plastics Co., 600 General Bruce Dr., 
Temple, Tex. 76501. [5j 


CRAFTSMAN IO-INCH 
TABLE SAW OUTFIT 


Here are choice savings hr E A Pr 
on Sears Cast Iron Top 10" » 


Table Saw (#29815) that miters, 


bevels, rips, crosscuts and more. Outfit in- 
cludes leg set, one extension and a permanently 
lubricated 100% ball bearing 1 HP motor that devel- 
ops 2 HP. Plus, a manual reset overload-protector. And 9 


Sears exclusive Exact-l-Cut feature that lines up the cut 


ahead of the blade. Table Saw comes partially assembled. 
Save $130.04, Now $299.88. 


CHOICE SAVINGS 
$115 to $130 OFF 


p CRAFTSMAN IO-INCH 
RADIAL SAW OUTFIT 


Here's another choice value on America's best sell- 

ing radial saw (#19775) that crosscuts, rips, miters, 

bevels and more. Has a powerful 1/2 HP 

motor that develops 21? HP. And a single lever 

" miter arm control for one handed single step 

setups. Leg set included. Radial Saw comes par- 
tially assembled. Save $115.06, Now $299.88. 


* 


Full One Year Warranty on Both 
Table Saw and Radial Saw 


If, within one year from date of purchase, either 
ON SALE AUGUST 5-25 this Craftsman Table Saw or Craftsman Radial Saw 
fails due to a defect in material or workmanship, 
Available in most Sears Retail Stores. contact Sears and Sears will repair it free of charge. 
Prices and dates may vary in Alaska and Haw: 


EITHER SAW $299? 


TAKING CARE OF YOUR CAR 


Got a useful car 
Science, 380 M 


By RAY HILL 


MA E Uwe 


Oil-pressure sending unit leaking? Replace it properly 


If you've got an engine oil leak and all the 
usual sources check out okay (valve cover 
and oil-pan gaskets, drain plug, etc.), track 
down the oil-switch sending unit and ex- 
amine it. Chances are it's the culprit. If so, 
the fix is replacement, since it can’t be re- 
paired. Don’t use locking pliers to install 
the new unit. They can destroy the seal 


Quick check for bad rings 


Is the used-car salesman telling the truth 
when he says the rings are in fine shape? 
Here's a quick way to find out—if you can't 
run a compression check or perform a cyl- 
inder-leakage test. Start the engine and let 
it reach operating temperature. Pull the 
PCV valve out of its grommet and put it 
aside. Remove the engine-oil filler cap. 
and rev up the engine. If heavy smoke 
comes out the oil-fill hole, the rings are 
shot. This is also a good check to try on 
your own high-mileage buggy when a 
compression tester isn't readily available. 
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No.) to Car Care, 
Ave., New York, N.Y. 10017. We'll pay 
readers in the same usable tip, 


between the switch's plastic and metal 
parts, causing a leak. Don't use an open- 
end wrench, either. A special socket 
(available at auto-part stores) is made for 
removing and installing sending units. If 
‘you don't have one, have the new switch 
installed at a garage. Price of the special 
socket should be in the $3-to-$5 range. 


Compression testing 


A compression gauge that screws into the 
spark-plug hole is best for checking com- 
pression because it provides an airtight 
seal. If your gauge is of the less-expensive 
cone type that you simply stick in the 
spark-plug hole, you can get a better seal 
by pushing it into the hole, then rotating it 
half a turn while still applying pressure. 
When performing a compression test, the 
engine should be at operating tempera- 
ture. And both the choke plate and throttle 
valves should be at their wide-open posi- 
tions to ensure accuracy. 


Removing a hood 


if you must remove the hood from your 
car—as you would when pulling an en- 
gine, for example—scribe around the 
hinges where they bolt to the hood before 
loosening anything. Now when you re- 
place the hood, you won't have trouble 
realigning it. Just match the hinges and 
the scribe marks; then tighten. 


yt 
E E 


Points adjuster 


On GM V8's with breaker-point ignition 
and the distributor back near the firewall, 
it's a long, uncomfortable reach to adjust 
the points. Although there are inexpen- 
sive tools available to solve this problem, 
you can make your own tool if you have a 
spare Allen wrench of the proper size. 
Saw off the 90-degree end of the wrench, 
stick it into a socket and tape it in place (or 
use epoxy if you have a spare socket). 
Now with a ratchet and an extension or 
two, you can easily reach and adjust those 
elusive breaker points. 


pan Harder, 
ow long do you want your car 
to last? wu F 


“How about 50 or 
60 years? Think I'm 
kidding? Well, maybe. 
But my Chevy's done 
over100 thousand 
miles already and it's 
still running fine. 

Of course I’ve 
tuned it up regularly 
and changed the oil on 
time, right from the 
very first day I got it 
back in’65. And I’ve 
n used fuer 

tate Motor Oil. 

That’s the same HH. oun 


1 f Idaho. 
kind of care I gavemy He’sgotaknack for 


old tractor, and I ran it making things last. 
more than 10 years Sohe’smighty proud 2 
without a major over- DE ME 
haul. Some folks may 100,000 miles on it. 
find that hard to believe 
—but it’s the truth. I 
think Quaker Statehad 
a lot to do with that 
performance; and my 
car doesn’t work nearly 
as hard as a tractor, so 
I wouldn't be surprised 
no matter how long my 
car Kept poing, i f 
er State 

helps engines last” MOTOR as ® 

— Eldon Harder * anl li Quaker State can't promise mileage like this for every car 

s  — na EAM LIS LORS tA aaa 


& LEARN 
c 
NOW! MAKE YOUR OWN BADGES S 
BIG PROFITS, FUN, TOO! NS MUT CUTTING 
Fil constant demand for colori, plastic- iekly is 

poem 


BADGE- 
 AMINIT. Buttons, key- 
Chains, purse mirrors 


O197T, Dept. 51-T, 88 N. Superior, Toledo, Ohio 43604: 


=S Save Water 


for fee amle i ‘button and DTE ‘or send 
Just one leaking toilet can waste 


Fesldens) for complete BADGE A MINIT 
die press, col 
‘dozen badge parts, lustrated instructions. 
GET FREE SAMPLE BUTTON AND 


NEW COLOR CATALOG 
BADGE-A-MINIT, Ltd, Box 618, Dept PS-89, LaSalle, IL 61301 


up to 78,000 gallons of water each 
year due to a defective tank mech- 
‘anism. Why goon wasting water! 
Write for your free Tune-Up Brochure. 
FLUIDMASTER, INC. 


We Started With A Great Idea 


Qe 


Then Made It 10 Times Greater 


We originated the tongue and groove plier. Improved it 
with patented undercut mating parts that can't slip. 
Improved it again with the patented reinforcing flange 
that minimizes stress breakage. Meanwhile, we de- 
veloped ten sizes and styles to satisfy a wide range of 
needs.Reasons why the first of its kindis best of its kind 
CHANNELLOCK. Be sure that name is on the handle. 


CHANNELLOCK, INC. « Meadville, Pennsylvania 16335 


CHAN yer LOCK 


Meet The Rest Of The Family. Send For Free Catalog. 
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Modified Saltbox Il 


true clearstory windows. That’s the 
term for glazing that “clears” the sto- 
ry below by looking out over the lower 
roof—in this case, the roof of the 
screened “outdoor room” that thrusts 
itself out onto the deck. To your left, 
now, is the scene depicted in the inte- 
rior rendering, with the matching 
“false clearstory” windows in the up- 
per wall of the living room, and the 
“conversation pit” with built-in seat- 
ing beside a heat-circulating fire- 
place. Also note that, since the adja- 
cent living-room floor is at bench 
height, seat cushions to the right of 
the fireplace can provide additional 
seating—ideal for big parties. 

The screened area of the deck 
notches into the house and the sliding- 
glass-door access is handy to the 
kitchen, since this “room” is designed 
for insect-free summer dining. You'd 
probably become so fond of this space 
you'd consider converting it to a sun- 
room for winter use, as well. 

The kitchen is handily located near 
the garage (for unloading the week's 
supply of groceries after one of those 
long country shopping trips) and near 
the laundry-utility area (which keeps 
plumbing runs short). 

Square footage for the first floor (ex- 
cluding the screen-room's 124 sq. ft.) 
is 882. Add 696 for the second floor 
and you have a total of 1578 sq. ft., 
plus deck and garage areas. 

The stairs to the second floor have a 
naturally-lighted landing, and lead to 
an open gallery that forms a bridge 
between the master bedroom and the 
other two. From here, there's a dra- 
matic view of the two-story dining and 
living spaces. 

The master bedroom has its own 
bath and heat-circulating fireplace 
(the latter shares the chimney— 
though not, of course, the flue—of the 
fireplace below) and a private bath. 
The other two good-size bedrooms 
share the bathroom that separates 
them (avoiding a common wall that 
could be a source of noise pass- 
through). It's a house with built-in 
hospitality, and your main problem 
will doubtless be controlling "repeat- 
ers" on your guest list. m 


How to order your plans 


One set of detailed, professionally drawn 
blueprints for the Saltbox is $65; five sets 
(for construction, financing, obtaining 
permits), $95; the materials list and spec- 
ifications are included at no extra cost. A 
mirror-reverse print can be ordered for 
$10. Address orders or queries to Homes 
for Living, Inc. (specify the Nantucket 
plan), 107-40 Queens Blvd., Forest Hills, 
N.Y. 11375. Add $3 for handling. 


what's really NEW 


in electronics? 


It's all inthe latest 


HEATHKIT 
CATALOG 


Have you seen a real 
computerized, digital 
home weather station... 

or a precision electronic 
scale for your bathroom...or 
advanced educational programs 
that let you learn electronics 

or automotive maintenance at home...or a to- 
tally broadbanded amateur radio transceiver 
,..or the world's only programmable color TV 
with fully automatic antenna rotor? If you 
haven't, send for a free Heathkit Catalog. 


You'll see nearly 400 unique electronic prod- 
ucts — the latest technology, the newest fea- 
tures, the best values. The kinds of quality 
products Heath Company has been offering 
for some 60 years! It's fascinating reading. But 
the excitement doesn't stop there. 


M coupon is missing, write: 
Heath Company, Dept. 016-560 Benton Harbor, Mi 49022 


Heathkit products are displayed, sold and serviced 
coast-to-coast at Heathkit Electronic Centers (Units of 
Schlumberger Products Corporation). See the white 
pages of your phone book. 


These sophisticated products are 
easy to build kits. Illustrated step- 
by-step instructions guide you from 
unpacking the kit to final plug-in 
and detailed explanations help you 
= learn how the product works from 
the inside out. It’s fun, easy and educational. 


So send for your free catalog today. It's the 
best way we know to find out what's new in 
electronics and have fun doing it! Read about 
how you can build some of the finest electronic 
products available today! 


Lg Heath Company, Dept. 016-560 AY 
Benton Harbor, Michigan 49022 y 


Please send me my FREE Heathkit Catalog. 
I am not currently receiving catalogs. 


Name 


Address. = 


City State 


CL-706 Zip. 


OVER 
1150 
HOUSE 
PLANS 


A Great 
Collection 
of Home 
Designs 
For Your 
Reference 
library 
Your 
Family 
Will Have 
Hours 
Of Fun 
Picking 
It's 
Favorite 
Design 


250 ONE-STORY HOMES — Under 2000 
Ft. AN Styles, shapes, budgets. 
Ranches, L-shapes, Atriums, Mud rooms, 
Family rooms, Separate dining rooms. 


180 MULTI-LEVEL HOMES — Split 
Levels, Hillsides, Bi-Levels, Traditional 
Contemporaries. Exposed lower level 
Balconies, terraces. All sizes. 


Charming 
Exteriors 
And 
Practical 
Convenient 
Living 
Floor Plans 


RESEARCH DRIVE 

CM. 48024 
Get Complete 
Collection - over 
1150 Designs 
2900 Mustralions * 
820 Pages 


only $10.95 


CATEGORIES DESIRED (3) 250 One-Story Homes $3 00. 

30 1% & 2-Story Homes $3.00 ) 180 Multi-Level Homes $3.00 

85 One-Story Homes $3 00. (5) 223 Vacation Home Plans $3.00. 
C) SEND ALL 5 CATEGORIES at $10.95 PSM 98 MN 


NAME (please print), 
ADDRESS. 


ORDER . env STATE. zv. 
TODAY HOME PLANNERS. NC. ive Total Amount Enclosed [5 


Farmington Hilis, Mich. 48024 


Small batteries 


sheet on lithium. What this meansisa 
battery half the size we're used to, but 
with the same power. Lithium also 
has a tremendous shelf life—in excess 
of five years. 

A Panasonic spokesman told me his 
company was talking to security peo- 
ple who might want a battery on 
standby operation. "They'll pay a pre- 
mium, about $5 apiece,” he said, but it 
will mean less maintenance. The sin- 
gle lithium cell has a higher voltage 
than other standard types. It's about 
2.95 volts per cell instead of 1.5. 

Right now, lithiums are primarily 
used in government and industrial ap- 
plications, but they're starting to ap- 
pear in the consumer market where 
they're challenging the mercury and 
silver cells. 

While the mercury battery comes in 
several sizes, it is probably best 
known as a "button" cell for hearing 
aids, cameras, and the like. Compared 
to anything except lithium, its energy 
density of 50 watt-hours per pound is 
impressive. 

The voltage of a mercury cell is ei- 
ther 1.35 or 1.4 depending on the pre- 
cise chemistry. The discharge curve is 
so flat and reliable that the battery is 
frequently used as a secondary vol- 
tage source. 

The low-temperature capability, 
however, is poor. Some mercury cells 
lose significant efficiency at 40 de- 
grees F, others make it to 32 degrees. 
Theyll operate below that, but at 
much reduced capability. The silver 
cell is similar to the mercury cell and 
finds very similar applications. 

Onthe rechargeable front, the nick- 
el-cadmiums are beginning to be chal- 
lenged by the gelled electrolyte lead- 
acid batteries [PS, Nov. ’75]. These are 
lead-acid batteries that can be oper- 
ated in any position (unlike your auto- 
mobile battery) and can be recharged 
up to 300 times. Globe-Union's six- 
volt lantern-size "Gel/Cell" sells for 
$19.95 with charger. 

Globe-Union claims it will "outlive 
more than 300 ordinary lantern bat- 
teries." Advantages of lead-acid over 
nickel-cadmium are low self-dis- 
charge rate (about two percent per 
month compared to one percent a day), 
wide operating-temperature range 
(especially good at high temperature), 
and the lack of a "memory." (One 
problem with nickel-cadmiums is that 
if they are repeatedly discharged 
about 30 percent, they will come to 
"think" of that 30 percent as their to- 
tal capacity. To avoid this, they should 
be discharged different amounts each 
time they're used.) 
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7122 AUDI 100 70-77 for al models inc 100. 

8749 AUDI FOX 73-79 covers all models... 

1229 AUSTIN AMERICA 68-71 covers all models 
1203 AUSTIN HEALEY 100/6, 3000 56.68 for ali modeis 
0752 AUSTIN MARINA 71-75 sedan and GT models... 
0379 BARRACUDA & ‘CUDA 65-72 all 6 & VB models 
0503 BLAZER, CHEV 59-77 for al 2 & 4 whl dr mals 
1007 BMW 1600 66-73 covers all models. 

1042 BMW 2000, 2002 66-76 covers all mdis inc CA, W. 
9813 BMW 320 75.78 covers all S 
9760 BMW 2500, 2800, 3.0 all ndis inc 

0978 BOBCAT, MERCURY covers all models thru 76 ... 
0504 BRONCO, FORD 66-77 all 2 & 4 whi drive models. 
0024 BUICK 66-74 factory manual.. must give car year 
0001 CADILLAC 6163 factory shop manual 

0727 CADILLAC 68-74 all models excpt El 

0032 CADILLAC 76.77 factory manual. must pv yar 
8678 CAMARO 67-78 covers al 6 & VB models 

9557 CAPRI 70:76 for all 2000, 2600, 2800 mdis .. 
0379 CHALLENGER 70-72 covers all 6 and VB mdis. 

8331 CHARGER 67.70 frat models inc 500 & R/T 


0838 CHEVETTE 76-78 covers all models 


0898 CHEVROLET 1954 eoo cr shop manual — 
CHEVROLET 55 or 57 reprint factory manua gv yer 
8407 CHEVROLET 56 supplement to 55 manual... 

0870. CHEVROLET 68-77 lor ali full size models. 

8187 CHEVY Il 62-77 covers all 6 & VB models 

1090 CHEVY LUV 72-77 covers all models... 

1661 CHEVY PICK-UPS 6778 all models & GMC 

1662 CHEVY VANS 67-78 for al models & GMC... 

1145 CHRYSLER 55-71 all inc Newport, 300, New Yorker , 

0020 CHRYSLER 75-77 factory manual 

3588 CITROEN 10, DS 67.73 forall mais 15. 20, 21 — 

8539 CITROEN SM reprint of factory service manual 

8264 COLT, DODGE 71-77 covers all models 

9422 COMET 60-65 covers all models 

8211 COMET 7077 covers all models 

8212 CORONET, DODGE 71.75 covers ai 

0477 CORVAIR 60-69 covers ali models 

0478 CORVETTE 57-65 covers all 283 & 327 models... 

9481 CORVETTE 66.76 covers all 327, 350, 427, 454 models 

1756 CRICKET PLYMOUTH 70-73 also covers Avenger 

8188 DART & DEMON 68-76 covers all models .. 

1657 DATSUN F10 76-78 covers all models 

1164 DATSUN 2005X 77.78 covers all models ~ 

8065 DATSUN 1200, 8210 68-78 covers all models. 

1726 DATSUN 2402/2602 70-74 covers all models... 

8127 DATSUN 2602, 2802 75-78 covers all models 

1851 DATSUN 510 68.73 covers all sdn & wagon mdis ~ 

1074 DATSUN 510 1978 models .. 

9583 DATSUN 610 68-76 covers all models... 

0935 DATSUN 710 73.77 covers all models >. 

8271 DATSUN 810 77-78 covers all models 

1258 DATSUN 311 1600/2000 SPL & SRL models 

8430 DATSUN PICK-UP 68-74 for ali 521, 620 models 

9297 DATSUN PICK-UP 75.77 covers all L620 models 

1145 DODGE 55-71 ali inc Coronet, Monaco, Polara 

0871 DODGE 72-77 forall Monaco & Polara models 

1259 DODGE OMNI 1978 

8208 DODGE RAMCHARGER 74-75 covers ali models - 

8564 DODGE PICK-UP 65-75 servce/maintain all 2-whi drive ~ 
71 DODGE PICK-UP 65-75 service/maintain al 4-whi drive 
103 DODGE VANS 67-77 al 100. 200, 300 ms & Pym. 

8192 DUSTER 70-76 for all models inc. Scamp 


Li 
Ep HESS 


(0445 CAR ECONOMY TUNING GUIDE Bering fest fom 
(0979 FLAT RATE MANUAL 66-75 all mech 

7125 AUTO AIR CONDITIONING... ert A at aa, om 
8726 TRANSISTOR IGNITION SYSTEMS covers them all... 
1067 MORE MILES-PER-DOLLAR GUIDE How to do it right — 
9622 HOW TO TUNE YOUR CAR good for all cars 
8859 GM DIAGNOSIS MANUAL for ali GM-buit cars... 
1712 BASIC AUTO REPAIR MANUAL a must for any car 


8359 BRAKE SERVICE GUIDE for repairing all types & $5.95 
(0889 FUEL INJECTION MANUAL covers af systems through 1972" $1495 
9411 HOLLEY carbs, all 2 & 4 bbi, tune & rebuild. 

9652 ROCHESTER carbs, all inc AMV Quadrajet Tae 
9666 SOLEX CARBURETORS ai | & 2 barrel downdraft — — — 
6354 SU CARBURETORS tune & rebuild all to 1976 
3423 STROMBERG CD CARBS tune/rebuid all to 1976 . 
0734 WEBER DCOE overhaul manual... 

1153 WEBER CARBURETORS theory & design 
3803 WEBER CARBURETORS tuning & rebuiding ali 
0827 AUTOMOTIVE ‘est paint book yel 
18425. MINOR AUTO BODY REPAIR step by step how to 
5104 AUTOBODY REPAIRING & REPAINTING ... the best... $8.95 
5106 GLASS FIBER AUTO BODY construction & repair 
1071 CREATIVE CUSTOMIZING how to do-it like a pro 


7128 DIESEL, How to convert your car, van pickup to ~~- 
0682 GLENN DIESEL/GAS MAN 65.73 Bosch. Kaeeche Soca . MS 
1017 AUTOMOBILE ENGINE 31175 


Know your car inside and out. 


Know how to fix it...to tune it 
keep it running right. The TOTAL SERVICE MAN- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 
TOTAL SERVICE MANUALS 


8189 FAIRLANE 62-72 covers all models ..... 
9422 FALCON 60-64 covers al models inc Comet — — 
9874 FALCON, FORD 6 64-70 covers al Gy models — — 
0480 FALCON, FORD VB 65-71 covers all V8 models — 
9776 FIAT 124 67-77 all inc són. sta wen, TC, soci 

7118 FIAT 124 SPORT 66-75 for coupe & spider mais 


0844 FIAT 124 SPORT 76-78 fce coupe & spider mdis 
9640 FIAT 128 69-77 for all models inc SL & Rally 
8742 FIAT 131 75-77 covers al Mirafiori models 

1201 FIAT B50 64-14 al sedan, coupe & spider más - 
0399 FIAT X1/9 7378 ... 

1073 FIESTA, FORD covers ali models ~ 

0675 FIREBIRD covers all models—67-74 

1149 FORD 55-67 all inc Galaxie. LTD, Custom 

0872 FORD 68-77 inc Galaxe, LTD, Custom, XL & wans 
9369 FORD COURIER 72-77 covers all models imported 
8205 FORD PICK-UPS 70-7 for all models to 3/4 ton 
8204 FORD VANS 66-77 Econoline, 100, 200, 300 mdis 
9436 GRANADA, FORD 75-77 covers all models. 

8677 GREMLIN & HORNET 71-77 covers all 6 

0644 HONDA 360, 600, 2— all models 

0885 HONDA ACCORD 76-77 


to service it...to 


9399 JAGUAR XJ6 68-78 covers all models .— — 
9617 JAGUAR X112 72-77 for all models inc Daimler. ~. 
9769 JEEP 50-65 lor 4 & 6 cyi staton ~ à 
8207 JEEP 66-79 for ali Cherokee, Commando & 

9805 JEEP WAGONEER J-series with 230 ohc eng. 

9806 JEEP UNERSAL CI CN rot acr ian 
0509 JEEP C)5, C36, C7, 5979... 

8856 JEEP FC150, 170 covers ali tront cab models 
8739 JENSEN HEALEY reprint ol factory manual 

1719 LANDROVER 1, 2 48-61 for al models... 

1254 LANDROVER 59-76 covers 2. 2A, 3 gas & 

1149 LINCOLN 55-70 covers all models 

9773 LINCOLN 71-77 all models inc Versailles 

8190 MATADOR, AMC 71.74 covers ah 6 & V8 models. 
0481 MAVERICK 69-71 6 cy, 170, 200, 250 cu. in. eng. 
8211 MAVERICK 72-77 covers all models ~... 

1550 MAZDA GLC 77.78 covers ail models . 

0370 MAZDA RXZ 70.73 covers sedan & coupe mals 
0371. MAZDA RX-3, 100 70-74 covers all models . 
0444 MAZDA 71:78 includes RX4 and Cosmo models 
9941 MAZDA RL7 78-79 — 

O880 MAZDA PICK-UP 72-75 8-1600 & rotary eng. mais 
0593 MAZDA 808, 818 72.78 covers all models 

0573 MAZDA 1500, 1800 67-74 covers all models 
1009 MERCEDES-BENZ 190 59-68, B, C & 200 models 
1027 MERCEDES-BENZ 57.67, 190SL. 190d, 300d, 600. 
1746 MERCEDES-BENZ 220 59-65 covers all mdls 
9483 MERCEDES-BENZ 220 68.72 mdis except Diesel 
1747 MERCEDES-BENZ 230 63-68 inc 2305 & SL ~. 


zz 
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S485 MERCEDES BENZ 280 68.72 covers al models. 
0416 MERCEDES BENZ 68-73 inc 280, 300 & 350, 450 V8 mais 
8439 MERCEDES BENZ 74.79 Covers ali models inc Diesels ~. 
1149 MERCURY 55-70 covers all models = 

9773 MERCURY 71-77 for all models inc Cougar 

1105 MG TA, TB, TC, TD, TF 36.55 ..... 

1098 MG MIDGET 58.78 covers all models .. ane 
1106 MGA, MGB 55-68 covers all models inc twin cam .— 
1720 MGB, MGBGT 69-79 all roadster & coupe models - 
8396 MGC reprint of factory manual ai 
0917 MINI 59-75 covers ali models inc Mini Cooper ~. 
9436 MONARCH, MERCURY 75-77 for ali models ... 


EREST BOOKS 


0995 CAR INTERIOR RESTORATION useful for ali cars 
0906 OLD CAR VALUE GUIDE latest edition, 
(0595 AMERICAN CAR SPOTTERS GUIDE 40-65 pics every car md. -$10.95 
0706 BYPASS EMISSION CONTROLS 73-79 Ford cars & It trucks .. $11.95 
8474 BYPASS EMISSION CONTROLS 71-77 GM cars — $895 


0949 CORVETTE RESTORATION SOURCE BOOK 5367 the ‘bible’ $19.95 
8088 REAL CORVETTE 54.75 over 1200 pics, cars, & detais $24.95 
4031 GUIDE TO CORVETTE SPEED for all models 53-74 

9402 CORVETTE PARTS BOOK 53-72 every part. pcs, #5 
8123 CORVETTE PERFORMANCE tuning raceg tests, more - 
1066 CORVAIR ENGINES, How to hotrod .. panini, 71d 
/776 DATSUNS, TUNING for ali más inc 510, 610, 2402, 2602 — 
0946 FORD SMALL BLOCK, How to rebuild ~- 

8195 FORD PERFORMANCE how to get it for street or track 


8152 BOLTON PERFORMANCE wha io buy & what t wil do — $638 
o RPOWER - turbo win —— 

S410 TURBOCHARGERS, How to sect & tal - 28295 
5117 DESIGN & TUNING COMPETITION ENGINES 81495 
8422. AUTO AERODYNAMICS engineering fundamentals 3750 
B481 BUILDING A RACE CAR picture by pcture . $595 
B441 HOW TO MAKE YOUR CAR HANDLE sireet/track . 3795 


8658 AIRCOOLED ENGINES MANUAL ail 1 & 2-cy! over 15 od $7.95 
9419 SMALL ENGINE SERVICE MANUAL acy! under 15 od — 

8050 LAWNMOWER service & fx al popular makes... $495 
9147 EXCAVATOR OPERATION dozers. backhoes, loaders, cranes $600 


0592 FORK LIFT TRUCKS service, overhaul all ges prop, elec 31995 
9807 HEAVY REPAIR dozers. backhoes, cranes, ete. 315.00 
0135 MOPED E REPAIR ali makes & models — $695 
Shad MOTORCIO REPAIR ENCE 200 ed 23 makes ti 76 — M35 


0557 CHAIN SAW SERVICE MANUAL for tcp 34 makes 
8006 WASHING MACHINES fx all makes & models .... 


factory workshop manuals, Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 


ARANTEED OR YOUR MONEY B 


0050 MONZA, CHEVROLET 77.79 tactory manual.. ve car year - 
1109 MORGAN 36-77 covers all &-cyi models ........ 
3876 MUSTANG 6 65.72 covers 200 & 250 engines 
0479 MUSTANG VB 65-73 covers all models... 
8272 MUSTANG Il 74-76 covers all models. .........—- 
8187 NOVA 69-77 covers all 6 & VB models .. 

7107 OLDS CUTLASS 70-77 covers all nc 442 models 
0678 OLDSMOBILE covers ali models—55-74 .... 
0008 OLDSMOBILE 75.79 factory manual 

1724 OPEL KADETT 62-73 1000, 1100, 12 T 
1752 OPEL KADETT 67.73, 1500, 1700, 1900 mdi .. 
0859 OPEL 1900 MANTA 70-74 covers all coupe mals .. 
8273 OPEL 75-77 covers all modes inc Isuzu... 

9589 OPEL GT 68.73 covers all 1900 models ... 

9872 PEUGEOT 304 covers all models—70-73 

1546 PEUGEOT 404 60-75 covers all models 

0876 PEUGEOT 504 68.74 includes diesel models 

7124 PEUGEOT 504 68-76 for all gasoline models 
0482 PINTO 70-73 covers all models .... 

(0883 PINTO 74-79 covers all models inc Bobcat 

1145 PLYMOUTH 55-71 al inc Belvedere, Fury, Satelite 
0874 PLYMOUTH 72.76 Fury, WP Gran, Suburban mal 
1660 PLYMOUTH HORIZON 1978 

0676 PONTIAC 55-74 all inc Catina, & 


1650 PORSCHE 356 57-65 covers A, B & C models 
1591 PORSCHE 911 64.73 covers al models 
8173 PORSCHE 911 74-77 includes N S, Targa, Carrera 
1590 PORSCHE 912 65-69 wth 1582cc 
9834 PORSCHE 914 70-76 al models inc 914/6 - 
0993 PORSCNE 924 7678 

08 RAMCHARGER, TRAILDUSTER 74-75 ai models. 
8190 REBEL 67-70 covers ali 6 & VB models. ..... 
0372 RENAULT $ 72.78 for all models inc Le Car 
1224 RENAULT 8, 10 62-72 covers al models nc 1100. 
3429 RENAULT 12 69-79 covers all models inc auto trans >. 
0645 RENAULT 15, 17 71-78 al mas nc TL, TS 
1554 RENAULT 16 65.78 covers ali models . 
(0395 ROADRUNNER & SATELLITE 68-73 al models 
1121 ROVER 2000 63.75 for all models inc 2200 .. 
3493 SAAB 95, 96 66.75 covers all V4 models... 
1759 SAAB 99 69:71 covers all models 
0750 SAAB 99 72-76 for al models inc EMS . 
8440 SAAB 67-76 covers al models inc Sonnet d 
1098 SPRITE 58.71 covers al Mk 1, 2, 3 & 4 modes - 
8058 SUBARU 70.77 covers al models suis 
0853 SUNBEAM ALPINE 55-56 MK1, 2, 3.4 & Rapier 
0845 SUNBEAM TIGER reprint o facory shop manual... 
0489 TEMPEST, GTO, LE MANS 68.73 al models 
3773 THUNDERBIRD 71.77 covers all models 
8189 TORINO 68.75 all models inc Cite, Ranchero. 
0912 TOYOTA CELICA 70.77 covers all models imparted - 
7127 TOYOTA COROLLA 68-74 lor all models 
9812 TOYOTA COROLLA 75- 
7132 TOYOTA CORONA 68-76 covers al 4 
0754 TOYOTA CORONA Mk 2 72:74 lor al 6 cy mdis ` 
0647 TOYOTA HILUX 68.77 covers al pick-up models 
8524 TOYOTA LAND CRUISER 66-77 covers all models ` 
0687 TRIUMPH STAG 7074 
1200 TRIUMPH SPITFIRE 69-78 covers aii models 
1016 TRIUMPH GTG 62.74 for all models plus Vitesse 
0927 TRIUMPH TR2, TR3, TRA 52:67 fr all models. 
1015 TRIUMPH TRS, TRE, 67-76 al models inc TR250 
8693 TRIUMPH TR7 75-77 
8192 VALIANT 68-76 ali mds inc Scamp, Signetie 
0567 VEGA 72.73 all 140 CD & GT 140 CÓ models 
0884 VEGA 76.77 covers all models 
‘9404 VOLARE, PLYMOUTH 76-78 for ali models 
1227 VOLKSWAGEN BEETLE 54.67 for all mals inc K 
3456 VOLKSWAGEN BEETLE 68.71 all mais inc KG. 
7201 VOLKSWAGEN BEETLE 72.77 all mdis inc KG 3» 
6010 VOLKSWAGEN RABBIT, SCIROCCO 74.79 all más inc Dese 316. 
1547 VOLKSWAGEN BUS 54.67 all camper, van. transporter mals... $9.95 
7130 VOLKSWAGEN BUS 68.78 al camper. van, transporter mals .. $9.95 
3482 VOLKSWAGEN TYPE-3 62.73 Squareback, Fastback 39.95 
3639 VOLKSWAGEN 411 68-72 covers al E, L; LE mals 
3778 VOLKSWAGEN 412 71.73 covers all models - 
8748 VOLKSWAGEN DASHER 74:78 covers ali models 
9444 VOLVO P1800 60:73 al models inc E & ES. 
1722 VOLVO 122 61.70 for al models nc GT... — d 
1754 VOLVO 142, 144, 145 66-74 for al models inc $ È È 
3558 VOLVO 164 68.74 for all models, inc fue inecton 
3729 VOLVO 242, 244, 245 75-78 lor al ine tuel oj 
8311 VOLVO 262, 264, 265 75.78 all models inc fuel injection 
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When you choose 
your wood stove... 


All our chimney sections are 
three elements combined into 
one: (1) stainless steel inner wall 
surrounded by (2) non-combus- 
tible mineral wool insulation 
surrounded by (3) galvanized steel outer wall. All 
together in one unit. Reduces condensation problems 


Our chimneys will fit almost any stove you choose. 
Burning most popular fuels: wood, coal, oil, or gas. 
Easy assembly, too. Just fit section ends together and 
twist to lock. Safe and sure. U.L. Listed. Plus all the 
components you'll need. 


See your dealer for details. Or write Heatilator Fireplace 
Division, P.O. Box 10360, Department 40089, 

Des Moines, IA 50306. Or call toll free: (800) 247-6798. 

In lowa, (515) 276-6400, collect 
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AMERICAS LEADING FIREPLACE SYSTEMS 


Giant solar-energy system 
[Continued from page 53] 


pensive ($1.14 per gallon). Also, it will 
not be exposed to low temperatures. 

The secondary loop delivers the so- 
lar heat where it's needed: for hot-wa- 
ter radiant space heating; hot water 
for restrooms; to underground heat- 
storage tanks; or to the Rankine-cycle 
turbines for space cooling. 

PS described how solar heat could 
cool.your home by means of a Ran- 
kine-turbine-powered air conditioner 
inSeptember 1975. The Rankine cycle 
works like this: 300-degree-F solar- 
heated oil heats and vaporizes refrig- 
erant (R-113) in a preheater and boil- 
er. The R-113 vapor (raised to 275 
degrees F and 133 psi) expands in 
the turbine to 178 degrees F and 10.3 
psi, spinning it to 22,000 rpm. This is 
geared down to 3600 rpm to drive the 
York water chiller's compressor, 
which provides cold water to cool Pla- 
za West's offices in summer. The R-113 
is condensed and pumped back to the 
preheater and boiler where the pro- 
cess is repeated. When no solar energy 
is available, 100-hp electric motors 
drive the chillers. 

Return hot water from Plaza West's 
radiant baseboard space-heating sys- 
tem picks up solar heat from the sec- 
ondary loop in a separate heat ex- 
changer (top of drawing on page 52). 
Thetwo-zone system gets backup heat 
from a steam generator in an existing 
building. 

The secondary loop heats domestic 
hot water via double-wall heat ex- 
changers in two 120-gallon tanks. 
(Double-wall heat exchangers, which 
separate fluids by two metal walls and 
an air space, are usually specified by 
local codes when a toxic fluid is to heat 
potable water.) The 110-degree-F so- 
lar-heated water is circulated during 
occupied hours only. 

Two 18,000-gallon insulated steel 
tanks buried beneath a parking lot 
can store enough heat for 1% cooling 
(or heating) days. Each tank contains 
290 tons of small rocks (% to 1% inches 
diameter) and 8700 gallons of the Ca- 
loria heat-transfer oil. The rocks, says 
Honeywell, increase the tanks' ther- 
mal capacity and reduce the quantity 
(and cost) of heat-transfer oil needed 
for the secondary loop. 

Plaza West's solar-energy system is 
automatically controlled by Honey- 
well's Delta 1000 computer-based en- 
ergy-management system. Perfor- 
mance is being carefully monitored in 
shakedown testing this year. In the 
summer of 1979, with our nation’s en- 
ergy supplies again in the news, Hon- 
eywell’s solar-heated and -cooled of- 
fice building seems especially appro- 
priate. [uj 
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PS readers talk back The best pocket knife 
inherent onargy of gasoine could be used around 1S an open and 
eee | Snead 


only that, pollutants would also be sub- 
stantially lower, again by not running the 
engine under the above conditions. Since 
the electric motor runs at 90-percent effi- 
ciency and is so lightweight, the loss of 
efficiency by the original conversion 
would be made up in the end. 
Ralph Lichtenstein 
Forest Park, Ill. 


E. F. Lindsley replies: “Actually, a great 
many hybrid cars have been built and 
tested. Aside from the increases in com- 
plexity, manufacturing, and maintenance 
costs, the hybrid shows only small econ- 
omy gains under open-road conditions, 
some economy gains in traffic if certain 


types of enginelelectric interfaces are A pocket knife can be 100 Case pocket knives to — — i 
urod, hut ao ree! iinprovemant in ame. almost part of you. So it choose from. With different 

id hi 
Technical Report which essentially should be the right style. numbers of blades, different || ) 


shoots down hybrids. A sidelight: JPL is And made to last a lifetime. blade styles and different 


now reported to have a hybrid-investiga- . Case hasbeen making handles. One of them is the — ; 

tion project underway. But right now it ap- knives that last a lifetime for knife you want to carry. The world’s 

pears that a CVT (continuously variable nearly a century. And we Ask about Casepocket finest cutlery 

transmission) can do it all better.” make them as tough and _ knives at your hardware or W. R. Case & 
reliable today as we did specialty mor: And ask Sons Cutlery Company 
years ago... putting more about our lock-blade and : 

rud aa got as we than 150 hand operations hunting knives too. An open Bruto Far (5207 
into each knife. and shut Case is something 


Reference "Day on Car Care—Servicing to have in your pocket. 
Your Car's Electronic Ignition" [May]: us heare oresthan, y P 
Does Richard Day always wear that metal- NN 
banded wristwatch (photo, page 152) 

when working around electrical and me- 
chanical equipment? 


Doug Stevens 
Wahiawa, Hawaii 


No, he usually doesn't. And if he had man- 
aged to contact the battery and switch ter- 
minals of the starter solenoid with the 
watch band, completing the cranking cir- 
cuit, we're sure he would be more careful 
in the future. Because of the risk of elec- 
trical burns, we recommend that you nev- 
er wear jewelry on your hands or arms 
when working under the hood. Nor 
should you wear a necktie or loose-fitting 
clothing. 

and performance, now 


Electric-vehicle directory Gd] Sue ^ D a full line of 


PS readers who would like information on 
electric-vehicle manufacturers and mak- 
ers of EV components can write for our EV 7 
Directory, published in our February 1 = E 

"Electric Vehicle News." It's $4. ^... CONSTRUCTION 


G. Rogers Porter, Publisher i M 
Electric Vehicle News HOME EMERGENCIES 
Box 533, Westport, Conn. 06880 or wherever dependable power 
i 2 
Corrections: In “New Shock Absorbers” $ nepon 
[June], Bilstein of America's vice presi- 
dent for engineering was identified as x Check your power needs and 
Johan Steinberg, instead of Steinberger. see your local Kawasaki Dealer. 
Mr. Steinberger provided invaluable in- 
formation and we regret the error. 

In May's "On Target," the accelerator = 
cartridge shown in the photo is the new ki 
30-30 accelerator, not the older 30-06, as Don't let the good times pass you by. 
the article says. uj 
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OurFREE Catalog 


The 76 page CRUTCHFIELD 
catalog is nationally recognized as 
the best source for car stereo 
product and installation informa- 
tion. It contains all you need to 
know to buy and install the ideal 
system for your car. 


And it's FREE! Act now and 
you'll have it in just a few days. 


* Over 200 car stereo products at dis- 
count prices 


* All the specification, dimension and 
feature charts you'll need 


* The best products in car stereo, in- 
cluding Blaupunkt, Clarion, Craig, 
Concord, Jensen, Marantz, Panason- 
ic, Pioneer, Sanyo, and many more! 


* Illustrated installation articles 


Fill out the coupon and send right away 
for your FREE catalog. Or if you can't 
wait, call TOLL-FREE: 


800-446-7924 


In Virginia call 
800-552-3961 


PE 
CAR-350 and 
SS-825 Speakers 


FREE Catalog 
| by First Class Mail 


| S 


l Address 


1 Crutchfield Park, P.O. Caller 1, Department P 
Charlottesville, Virginia 22906 


120 | POPULAR SCIENCE 


ASSEMBLE 
YOUR OWN 
BOAT 

KIT 


^ BASSBOAT 


| SEND $1.00 for brochure and more 
information to: 

GLASSLINE PRODUCTS, INC. 

18305 Minnetonka Blvd. 


Deephaven, Minnesota 55391 ^ PS-8 
Name 

Address 

City 

State Zip 


CHECK ONE D) Sailboat (CJ Bassboat 


FREE BLUEPRINTS and TRIAL LESSON 


—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
Ej ind the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
* PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, Ill. 60616 


| CHICAGO TECH/Schoo! for Builders Veterans 
1 Dept P589. 20008. Michigan Ave, Check —) 
| Chicago, Ill, 60616 Here 

|. Please mail me a Free Trial Lesson, Blueprints 


and Builders Catalog. | understand there is no 
obligation—no salesman will call. 


Shuttle simulator 
[Continued from page 63] 


aerodynamics, visuals, and instru- 
ments. 

Finally, there are five small IBM 
computers—exact duplicates of the 
computers that will be aboard the Or- 
biter. Everything that comes out of 
the crew stations goes through these 
little brains, and everything that goes 
in—except the visuals—goes through 
them, too. 

These computers are programmed 
for the upcoming mission: They can’t 
tellthe difference between receiving a 
message from an onboard instrument 
and receiving one from the host com- 
puter. That makes the whole opera- 
tion as accurate as possible and gives 
the astronauts needed practice in 
dealing with their flight hardware. 

The system is fast. An input from an 
astronaut, say, blipping a thruster, 
takes just 4/25 of a second to enter the 
computers, be processed, and then re- 
turn. In that time, the window image 
begins to move and onboard instru- 
ments begin reacting. 

The simulator also features another 
image system. This one uses televi- 
sion cameras that pan and sweep 
across a wall-size, intricately detailed 
painting of Edwards Air Force Base. 
The system is used only for the last 
4000 feet of landing practice, and then 
not by every astronaut crew. But some 
of the pilots feel it gives them a better 
look at things. 

"The DIG still isn't exactly right 
when you're close to the ground," says 
Young. "There's not enough detail. I 
want ruts and tumbleweeds, the kind 
of washed-in detail that gives me good 
depth clues. 

"Remember, when I'm landing that 
thing, I'm sitting three-and-a-half sto- 
ries in the air.” 

Young and the other astronauts 
have other trainers as well. A Grum- 
man Gulfstream-II has been modified 
with Orbiter controls in the left seat, 
inflight thrust reversers to increase 
descent rates, and vertical vanes in its 
belly to nearly duplicate the Orbiter’s 
landing characteristics. Several other 
far-less-sophisticated simulators are 
used to develop familiarity with indi- 
vidual systems, such as life support. 

Since the Shuttle orbital flight 
schedule has been moved back, the 
simulator experts have slightly more 
breathing room in which to fine-tune 
their machinery. 

“This isn’t a flight vehicle,” says 
Wayne Williams, chief of the simula- 
tor operations section. “It’s our im- 
pression of a flight vehicle. After some 
real flights, we'll update it to better 
represent the facts.” m 


"Flying" trains 
[Continued from page 67] 


build a vehicle and 2000-foot test 
track to demonstrate a low-speed (up 
to 65 kph) maglev system. 


Timetable 


While enthusiasts project actual 
maglev operation by the mid-1980's, 
other experts think it won't happen 
till the end of the century. And some 
skeptics doubt that high-speed mag- 
lev trains will ever run. 

Dr. Paul Agarwal, head of the elec- 
trical engineering department at 
General Motors Research Laborato- 
ries, belongs in the latter group. 

"GM has probably spent more mon- 
ey than any other private corporation 
studying maglev technology," he says. 
"We looked at the pluses and minuses 
and recognized that high-speed mag- 
lev may not be viable even by 1990. 
It's my personal opinion," he confides, 
"that the Japanese will spend a lot of 
money on maglev, then drop it." 

The major obstacle, as Agarwal sees 
it, is the anticipated shortage of elec- 
trical energy, He believes a major 
breakthrough in electrical genera- 
tion—like fusion power—must come 
first, before high-speed maglevs will 
be practical. 

“Slow-speed systems, on the other 
hand, are viable today," Agarwal 
says. "Their low noise level makes 
them particularly attractive in dense 
urban areas" But even low-speed 
maglev has suffered a recent setback. 
Three years ago a German company 
withdrew from a contract to install a 
low-speed system in Toronto. 

From a total economic viewpoint, 
however, maglev systems may be as 
cost-effective as conventional new 
railways. "We'll be going from rubber- 
tire systems to maglev,” "ipredicts Boe- 
ing’s Adriance. "While maglev sys- 
tems will not be less expensive to 
build, our studies indicate that our 
Mag-Transit design would be more 
energy-efficient and reliable than 
steel- or rubber-tired electric trains.” 

As for higher-speed systems, a Ger- 
man study concluded that in the speed 
range from 200 to 350 kph, a conven- 
tional train would use slightly less en- 
ergy than a maglev; above that, the 
maglev would use less. 

Compared with jet travel, a maglev 
looks very good indeed. A 400-kph 
maglev would take less than half the 
energy per passenger of a jet cruising 
at 950 kph, according to the study. 

Clearly, all high-speed travel takes 
a lot of energy. The real question may 
be whether society will decide that its 
benefits are worth the cost—in our 
fuel-short, foreseeable future. [ aj 


‘palm of your hand. Applications are 


"how often you wanted to know the 


measuring devices 
dn 3,000 years. 


* Motoring * interior e and: 
remodeling * trucking * carpentry 

* aviation * sea navigation 

* architectural design 

* travel services 

* drafting 


=e engineering. < 


*'surveying 
* etc: 


lor.wall paper to buy; 
yourselfer; it will accu 


for your next’carpentry pr 
7- find uses you never dreai 


The rüler/computer provides; 
measurements from roadmaps, | 

tional charts, blueprints or floorplan: 
much more, regardless of the scale us 

or variations caused by any reduction or 
Fugdemient factor. Intermediate measur 
ing figures can be stored in the calculatoi 
memory to yield a total amount. No othei 
device does all this:so easily. 


The calculator also performs functions 
‘of addition, subtraction, multiplica 
tion, division, constant and repeat. 
percent, markup, discount, square 
Toot, pi, plus memory function. 
Whether you're designing a pyramid, 
figuring mileage for your next 
vacation, the Panasonic Electronic 
Ruler/Computer will take the hassles 
=> out of your, Measuring and UU 
: Projeetst 1 


easy 
and money for Just about everyone. 


How often have you tried to compute 
distance, area of volume witha | ~ 
warped ruler or tape measure that 
sagged in the middle? Or tried to 
figure distances and routes on a map. 
duting à vacation and Rs up^in 
the area of East j 
Panasonic ends this dL with 
electronic rulet/computer that. - 
measures, calculates .  . and thinks. 


With the "ruler that thinks" you sim- 

ply guide a small di ment wheel. 
across ahy surface: flat, round; orire — 
regular; hard or soft; anditreports - 
length or distance in large; brightly = 
Visible numbers. The ruler computes: 
lengths, distances, areas; volumes in 
linear, square or cubic units for any E 
‘scale from. any document. 


Imagine! All these functions previous: 
ly figured with the use of cumbersome 
rulers and separate calculators are 
now performed automatically in the you prs write for further information. 
address of a dealer in your 
limitless! Use it on road maps to ac- area. Write Chafitz, Inc., Dept, 901, 
curately figure the shortest driving 856 Rockville Pike, e Rockville; Marylan 
distance and save on fuel. Use it at i 20852 (01) 340-3300 


^ home, to calculate exactly how much 
| fabricis needed 


cost of carpeting for your home or daroued exclusively by. Chalice Ines 1 
apartment or exactly how much paint recep pra meg conicit ks 
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Water-injection 
turbocar 


Water mist and 
turbocharging combine for 
44 percent more power 
with no increase in fuel 


By DAVE SCOTT 


Turbocharging can dramatically in- 
crease car performance without the 
weight penalty and greater fuel con- 
sumption of a larger engine. It rams 
more air into the cylinders than ordi- 
nary systems do, providing a denser 
explosive charge that gives around 25 
percent more power. But compressing 
the air raises the temperature, just as 
ina bicycle pump, and there's the rub: 
Preignition, or knocking, occurs when 
the air-fuel mixture is heated to the 
critical flame point of 540 degrees F— 
Which can seriously damage the en- 
gine. 

Saab engineers in Sweden claim to 
have licked the problem by water- 
cooling the charge air, so engine pow- 
ercan be safely raised beyond the usu- 
al maximum. The two-liter fuel-injec- 
tion engine in the Saab 900 Turbo al- 
ready puts out 145, against 118 hp 
with normal breathing—an increase 
of almost 23 percent. Now the same 
turbocharged unit can develop a re- 
markable 170 hp, or 44 percent more 
than the unblown engine. 

Simple water injection does it. Plain 
water is sprayed into the four inlet 
manifold branches by individual noz- 
zles upstream of the fuel injectors. The 
fine mist is vaporized in the hot com- 
bustion chambers, where evaporation 
has a natural cooling effect, and can 
lower the charge temperature by as 
much as 200 degrees F, a spokesman 
for Saab told me. This permits in- 
creasing the boost pressure from the 
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Simple additional equipment givesturbo- injector nozzles (D) in branches of inlet 
charged engine greatly increased power. manifold. Pressure-sensor (E) operates 
Water in bottle (A) is pumped through fil- pump and distributor valve when turbo- 
ter (B) to distributor (C) connected to four charger (F) boost reaches critical level. 


Saab 900 Super Turbo has a 170-hp ver- The conceptcar (based ontheModel900) wheels, and spoilers can be adapted for 
VK the increased power and performance. 


sion of the turbocharged two-liter engine. 


normal safe maximum of 11.6 psi to 
17.4 psi without risk of preignition. 

The result is a hefty gain in power 
and torque, but with no increase in 
fuel consumption under given driving 
conditions. As a bonus, there's a re- 
duction in nitrogen oxide emissions, 
which are related to combustion tem- 
perature. 

How it works: Water from a small 
reservoir is pumped via a filter to a 
four-way distributor block with a 
magnetic valve. Pump and valve are 
controlled simultaneously by a pres- 


is used to research how suspension; 


sure sensor in the manifold, and cut in 
when boost from the turbocharger 
reaches the critical level. Flow contin- 
ues until the pressure drops to the op- 
timized switch-on threshold, usually 
for only a few seconds, as during an 
acceleration burst. 

Although the water bottle holds 
only enough for 20 minutes' continu- 
ous delivery, a filling should last for 
2000 miles of normal driving. When 
the container is empty, a safety sensor 
automatically restricts engine out- 
put. 


Rear spoiler on the tailgate incorporates a tull-width strip ot 
brake and rear fog lights. The bulbs are behind the matte-black 
glass along the lower edge of the molding. 


Basic layout of the water-injection system: (1) turbocharger, (2) 
waste gate, (3) exhaust manifold, (4) engine, (5) intake-manifold 
branches, (6) fuel-distribution pump, (7) pressure-relief valves, 
(8) water-distributor block with magnetic valve, (9) filter, (10) 
high-pressure pump, (11) water reservoir. 


Water injection is used on the en- 
gine of the Saab 900 Super Turbo, a 
concept car based on the elongated 
Model 900 introduced last September. 
This has heavy-duty suspension to 
match increased performance, a wider 
track, and special high-speed, ultra- 
low-profile tires. An unusual rear 
spoiler on the tailgate incorporates a 
full-width strip of brake and high-in- 
tensity fog warning lights recessed in 
the black plastic molding. This high- 
flying prototype is seen as a forerun- 
ner of Saab production cars. [5] 
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The Touch - 


THE ULTIMATE IN 
POLICE SCANNER 
RADIOS 


SPARKY'S PRICE 
$199 


Regency expertise in space age computer technology now| 
brings the versatiity of a totally synthesized scanner within 
anyones’ reach. By merely touching the pressure pads, you 
can receive any one of 15,757 frequencies in the public ser- 
vice and amateur bands. You can search through entire bands. 
for an active frequency. You can continue to Search or stop 
land store the new frequency which will be automatically dis 
played in the LED digital readout. The display will also inform 
you of, Power Failures, All Channel Lockouts, Programming 
Errors and Scan Delay Function Status The K100 covers 3010 

14410 174 mhz and 44010512 mhz. ee prat Master- 
charge, VISA card tor taster service. Personal checks are 


held tor bank clearance. Price goes not include shipping 
arges. K100 has 10 Channeis and a 1 Yr factory warranty. 
order your Toll Free dial 1-800-255-6369 or write to us at 
SPARKY'S Home Electronic Center 
11489A Oak Park Mall, Overland Park, KS 66214 
Send $2" tor our Electronic Products Catalog 


BE A LOCKSMITH 
| EA 


COMPLETE 
COURSE 


C a 


H nome - Earn onire 488 rig aey. Send 
Tor eing c ana ne Gen o |en 


RICKA DUO-WHEEL CONVERSION 
KIT AND FIBERGLASS FENDERS 


New wide tire adap- 
ters & fenders to fit 
most mini - %2, 34 & 
1 ton trucks. Simple 
bolt on installation. 
Increases traction, 
tire capacity & life. 


The ultimate in safety protection for your family. 
— RICKA MFG. em 
[i 


DEPT. RPS-8 
Pequot Lakes, MN 56472 
Order Eyeglasses 
m ie and Save. 
(or your present lenses 
duplicated) by mail and 
at big savings. As low as 


4.95 — frames, lenses, 
and case! Satisfaction 


All lenses, PE. 
prism Optica, Inc., Dept. P588. 
10992 N.W. 7th Ave., N. Miami, FL 33168, 


© Buy Factory Direct and Save 

* Thousands In Use e Free Brochure 

* Easy Homeowner Installation 

* Immediate Shipment by UPS or PP 

HELPMATE Equipment Co. Dept. PS-879 Baroda, MI 49101 


“FREE! 
: EDMUND 
SCIENTIFIC 
: CATALOG 


Explore Astronomy, Biofeedback, Computers, 

+ Health, Lasers, Magnets, Microscopes, Optics, 

Over 4,000 

ating Items, 

More Than 160 
colorful Pages 

The Exciting, 


Fiberglass 
Travel Trailer 
Kit 
Build Yourself! Save Gas 


Photography, Weathe: 


ze rivets 10, 
ive. No,, Piy 
SERT orl olor cu og. Please enciote $2.00 for 
ge and handling 


New Table Top Invention Puts You In.. 


PROFITABLE RUBBER 
STAMP BUSINESS 


To Yes! Rush me your FREE Catalog so that 
1 can explore Edmund's World of Science. 


Zip 


nd Mail Coupon Today to: 
Edmund Scientific Co., Dept. N-16 
Edscorp Building, Barrington, N. SE i 


T 


Ae perfect tamps, the Kind businesses 
olfices now buy by the dozen at #2. 


l 
l 
l 
l 
l 
l 
l 
l 


pz------- 


‘address today on a posteard to: 
“RUBBER STAMP DIV. 
1512 Jarvis, Dept. R-3-1J, Chicago, III. 60626 


a a Wi ERA uen — e me em 


CLOCKS 


Let KLOCKIT be the 
ONE-STOP Source for ALL your 
BATTERY CLOCK MOVEMENTS! 
Regular ¢ Transistorized e Quartz 


\\ 
KLOCKIT 


‘Superb NEW Quartz! PR-100 #154 American-made battery clock movement 
2 Best timekeeper on the market * The only 4 Jewel Battery operated Clock 
$ Regular shaft PR-100 FREE HANDS} movement on the market! 
* For dials up to % inch thick WITH * Immediate delivery from stock! | 


EACH 
MOVEMENT 
PURCHASED! 


PRICES: 1 for $6.95; 5 at $5.85 ea.; 10 at l 
30 at $4.85 ea.; longer shaft 
at slight extra cost, shipping 


y 


RICES: ! for $10.95; 5 at $9.25 ea.; 10 at 
$8.25 ca.; 30 at $6.95 ea.; shipping extra. 


SHIPPING & HANDLING: 1 unit $1.50, 5 units $2.00—PHONE ORDERS WELCOME 
KLOCKIT also offers FINE German Battery Pendulum Movements in many sizes, 
Battery Chime and Bim-bam movements, Beautiful DIALS, Numerals, and Weight Shells. 
l For FREE Catalog Call: (414) 245-6902 or writ: KLOCKIT, P.O. Box 629, Lake Geneva, WI 53147 
Vor faster catalog delivery please send 35 cents] 


Yes, you'll actually get up to 70... 80... 90... 
even 100 extra miles from every single tankful! No 
matter how old or run-down your car may be. . . no 
mater how many mik of gas it now devours each 
FROM THE VERY INSTANT YOU INSTALL 
Te BALL- MÁTIC S SAVER VALVE IN YOUR CAR, 
YOU WILL EXPERIENCE A DRAMATIC DECREASE IN 
GAS CONSUMPTION! 
Here's why: 

With all the advances made in automotive tech- 
nology, the carburetor is literally 50 years behind the 
times! It is possibly the most inefficient component 
in the entire engine and is responsible for an incred- 
ible waste of gasoline! You see, the carburetor is pre- 
Set at the factory for idle conditions. This means that 
it is most efficient in regulating the gas-to-air mixture 
when the car is standing still and up to speeds of 35 
mph. When you drive over that speed . . . or start up 
from a dead stop . . . or negotiate grades and steep 
hills . . . or pull a trailer or camper . . . or carry a full 
load of passengers, too much gas feeds into the carbu- 
retor and you get incomplete combustion. Every time 
» bes, it's just like pouring your money down 


The Most Significant Automotive 
Breakthrough Of The Past Ten Years! 
Adding the BALL-MATIC GAS SAVER VALVE to your 
engine is like having a “mini computer brain" which 
actually monitors the air-to-fuel balance on a constant 
basis. As soon as it senses an over-rich condition, it 
opens to permit a precise measure of additional air to 
enter the system. The result: more efficient combustion 

and a fuel savings of up to 20% or more! 


Controlled Tests Confirm Big Dollar Savings 
In the Spring of 1978, we arranged for a local Shell 
Service Station to conduct a controlled, supervised, 
test using seven different cars owned and driven by 
non-professional drivers. Each car was fitted with a 
locked gas cap and the keys kept in the possession of 
the testers. 

After establishing base mileage consumption data 
for the various cars, the BALL-MATIC was installed 
and miles-per-gallon figures were re-checked. Every- 
single car in the test showed dramatic improvement. 


Year/Make MPG 
Car Improvement 

1970 Cadillac Eldorado 

1970 Chrysler Imperial 

1969 Cutlass ...... 


1974 Vega - : 
1972 Gran Torino . 
1967 Camaro ... 

illac Eidorado . 


Start Saving Immediately 

As of now, tens of thousands of motorists all over the 
country have put the BALL-MATIC GAS SAVER VALVES 
in their cars. It takes only 60 seconds to install and 
no special tools are required (easy-to-follow instruc- 
tions are provided) — it's so easy, anyone can do it! 
But best of all, the BALL-MATIC works immediately. 
There's no "breaking-in period" — you experience a 
significant savings with the very first tankful. 


on DOUBLE 


YOUR MONEY 
BACK! 


Think of it! Thanks to an amazing automotive discovery, every 
single car owner, every fleet operator, every truck or camper owner 
everyone who operates a gas-powered internal combustion engine, 
can now save up to 20% and more on their gasoline bills! 


Get Up To 4 Extra Miles Per Gallon.. 
Between Fill-Ups...SAVE Up To $200 A Year On Gas. 


100 Extra Miles 


OVER 


our 


The BALL-MATIC fits all American made cars (ex- 
cept diesel or fuel injection) and all foreign cars 
except Volkswagen. 


READ THE RESULTS FOR YOURSELF! 


The BALL-MATIC (gas saver) that | purchased has 
proven itself. | drive a 1970 Oldsmobile, now | get 
four miles more per gallon. 

T. — Orange, California 


Just a short note to inform you of the performance 
of your BALL-MATIC unit that | have installed in my 
1972 Ford station wagon. Prior to using your device, | 
averaged 12 to 13 MPG, now that | have installed your 
unit my mileage has gone up to 16 MPG around town. 


A. Coutts 
Sherriff, Orange County, California 
Before it was installed on my 1973 Ford L.T.0. | was 
Bicis miles to the gallon, since installation of the 
ALL-MATIC | am getting almost 15 miles to the 
Gallon. A, B, — Hickman, Nebraska 
After installing the BALL-MATIC on my 1972 Olds- 
mobile Toronado | increased from 7.5 to 10.5 miles to 
the gallon. 
Seeing this | took my station on as a BALL-MATIC 
dealer and within the first week sold over 100 valves. 
This is the kind of extra income producer that other 
Service stations should consider during this energy 
crisis to service their customers. 
Louis Michaud 
Mobile Service, New Britain, Connecticut 


1 want to express my thanks for the BALL-MATIC. 
Since it has been installed in my car, my gas mileage 
has not been under 18 miles per gallon. This is an 
increase of 5.5 miles per gallon. 

Rev. R. N. Claremont, Cali 


LOOK HOW EASY IT IS TO INSTALL THE 
BALL-MATIC YOURSELF 
All you do is simply slip 
ihe BALL-MATIC onto the 
line leading from the PCV 
valve and twist into 
place. (It's as easy as 
screwing in a light bulb) 
In fact even if you never 
lifted the hood of your 
car before . . . you can 
install the BALL-MATIC 
in just a few moments 
(no special tools re- 
quired). Easy. to follow 
instructions are included. 


GUARANTEED SAVINGS 

We firmly believe the BALL-MATIC to be one 
of the best investments you can make to save 
money this year. The exact savings you will 
receive may vary significantly depending on the 
kind of car you drive, the condition of your 
engine, weather, your driving habits and the 
amount of driving you do; however we guarantee 
that you MUST SAVE AT LEAST FIVE TIMES the 
amount you paid for your BALL-MATIC in the 
first year or WE WILL GIVE YOU DOUBLE 
YOUR MONEY BACK! (Double refunds limited to 

one unit per household or business). 


100,000 
ALREADY IN USE 


Order One Today 
Entirely At Our Risk 

There may be a reason why you don't install a BALL- 
MATIC on your car immediately. But, for the life of us, 
we can't figure it out! If after reading this ad you have 
any doubts whatsoever, just drop a note and we'll 
gladly forward a copy of our test reports for your 
inspection. 
est the BALL-MATIC yourself entirely at our risk. 
Install it in your own family or company car and if it 
doesn't deliver everything we say it will — starting 
with the very first tankful, just return it and we'll re- 
"M double your money. We wouldn't make that kind 

SEDE in writing if we weren't positive of the 
performance of the BALL-MATICI 

Please don't delay. Eve you drive without a 
BALL-MATIC GAS SÁVER VALVÉ in your car costs you 
money and needlessly wastes precious gasoline. Call 
or send in your coupon today. 


24 HOURS A DAY-7 DAYS A WEEK 
FOR MASTER CHARGE 
AND VISA ORDERS 


CALL TOLL FREE 


1-800-331-1000 
TW ORCA. CALL coLutcr (918) 664-8300 


prus==== SEND NO-RISK COUPON TODAY =aseung 
© CLIFFDALE MOTORS, Dept. BMT- 877 
2055 McDonald Ave., Brooklyn, NY 11223 
Please RUSH me the BALL-MATIC GAS SAVER 
VALVE(S) ordered below along with easy-to-fol- 
low installation instructions. | must get imme- 
diate improvement in pick-up and better gas 
mileage starting with my next fill-up and | must 
save at least five times my purchase price in the 
first year of use or | may return my valve for a 
refund of double my purchase price (excluding 
postage and handling, of course). 
Enclosed is $—— — — —— 
O $12.95 plus 85¢ postage and handling for 
ONE BALL-MATIC 
C $24.95 for TWO BALL-MATICS ppd. (You 
save $2.65) 
D] $36.50 for THREE BALL-MATICS ppd. (You 
Save $4.90) Add $12 for each additional valve, 
Connecticut residents add sales tax. 


CHARGE IT: 
O visa O Master Charge 
Exp. Date. Bank 2 —————— 


Card # 
Print 
Name. 
Address. 
City. 
State. Zip 


CANADIAN. , CUSTOMERS Please add $1.00 
extra. from KYCAM, Dept. BMT-877 0 
Coronation Drive. West Mill, Ont. MYE4XE 


DEALER INQUIRIES INVITED sss» 


Celestron 


Telescopes 


Total 
eclipse 


s the be 
pe in the 
ability 


ling modern 
world, because of it 
and lar 


com 
pact-poi ted 
pt 

xy Cele 
inch, to our 14-nch, - is desi 
virtually any 35mm SLR 
$2.00 for 
catalog on how to select 


nd for free brochure or e 
32 page full < 
on Tele: 


lor 


ope 


1 Internati 
35 Columbia St 
Torrance, Calit 


Telephone 


Box 3578-3 
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NewThermostat 
Draft Control For 
Wood Heaters. 


This amazing thermostat- 
*Eliminates “over heating” « 
Controls your fire while you 
are sleeping or gone, thus 
greatly reducing fire dan- 
ger * Does not use elec- 
tricity « Gives high effi- 
ciency controlled heat, 
because air flow is 
gradually and & 
continually ad- 
justed « Gives 
much longer 
stove life ? Works $34.95 
on barrel heater or any quality heater, 
Steel or cast iron * Fully guaranteed. 
Universal installation kit and detailed 
instructions included. Yes, we ship to 
the United States. Patent Pending 


Wilderness 
[| Woodheating Techniques 
I Box 8001, Fort St. John, B.C. 
[ 
[ 


Canada V1J5E6 
Send $3495 plus $4.00 Postage and Handling by 
Check or Postal Money Order. To speed your order 
air mail, Send Certified Check or Money Order and 
I $700 (P/H). 


Enclosed is $ 


[| 
los 
| 
| state Zp 


ee T 


Planer Molder Saw 


Now you can use this ONE power-feed shop to turn 
Tough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 
| ... You can own this power tool for only $50 down. 
jaji . SEND FOR 
| 30-Day FREE Trial! excirina Facts 
| NO OBLIGATION-NO SALESMAN WILL CALL 


| RUSH COUPON "tsi nox Tonus co. 

| erar City, Mo. st 
List) rere POWER TOOLE, 

| in YES Please send me complete facts about 


i PLANER- MOLDER - SAW and 
[1 details about. 30-day trial offer. 


1 
atat 


—uzzzuwssusadlwawawaawwd 


Telephone Answering 
and Recording System 


Eliminate those obscene telephone calls 
Retail Price 
$279% 


Mode! 1400 is a low cost telephone answer and recording 
system featuring “Positive Call Contr” which allows the user 
to rewind or fast forward to any individual message on the tape, 


n| 
lis 


1-800-255-6369 
Sparky's Home Electronic Center 
11489A, Oak Park Mall 


Overland Park, Kansas 66214 
Send $2% for our Electronic Products Catalog 


LoG 
SPLITTER 


22,000 LB. FORCE 

INEXPENSIVE NON—HYDRAULIC SYSTEM 
23" splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
and farmers. For free information: 
THRUST MANUFACTURING, INC. DEPT, 108 
6901 S. Yosemite, Englewood, Colorado 80110 


Build this beautiful 
Dome Home by 
yourself ! 


Monterey Domes’ geodesic shell package can be 
easily assembled by one or two people in a few days 
with ordinary household tools. Our unique, patented 
system is a dramatic breakthrough—makes home 
construction a snap. No skills necessary 

Your Monterey Dome home will save you up to 60% 
of building costs over a conventional home, yet 
meets or surpasses all building codes, It will also 
Save you up to 50% or more on heating and cooling 
costs. Prices start at S; Many home packages 
bie ranging f 10 to 4,500 square feet. 


Send for our all-new color 
Catalog and Plans Book 
96 fact-filled pages of ex- 
citing, affordable homes. 
Write today! 


D as 


Manual for an asic on 
Lm [| 
ADDRESS. — 1 


TEE egt trina tot ipei 
W Maii To: Monterey Domes, Dept. 228 [| 
ox 5621, Riverside, CA 92517 


Energy crunch creates new jobs 
for trained technicians. 


Learn at Home 
in Your Spare Time 
as NRI You 
for Heating, 
Air Conditioning, 
Refrigeration, 
and Solar Technology 
As energy requirements 
increase and iG tighten, as 
demands on established technol- 
ogies increase and new ones are 
developed, the need for skilled tech- 
nicians will continue to grow. And 
you can get a head start in this 
booming career field with NRI 
home training. You learn in your 
spare time, develop the professional 
know-how and skills that help 
you move ahead. 


Practical Training 
Includes Professional 
Vacuum Pump 


Along with the basic theory you 
need, you get the practical servicing 


tips and actual “hands-on” experience 
with NRI demonstration kits. You get 
necessary working tools like a system 
analyzer, leak detector, tubing and joint 
tools, and more. You even get a top quality 


vacuum pump, a professional “must” for 
evacuating and recharging refrigeration 
systems properly. 


the man who can service power mowers, 
garden tractors, chain saws, tillers, out- 
boards, mopeds, motorcycles, and other 
small engines. NRI training includes pro- 
fessional tools... inductive tachometer, 
volt-ohm meter, torque wrench, valve 
spring and ting compresor and more. 
And you learn by doing, actually training 
on a 3⁄4 HP engine we include as part of 
your training. Choice of basic or advanced 
courses. Check postcard for catalog. 


Electrical Appliance Servicing 
Good appliance technicians are 

hard to come by. NRI trains you for your 
own full- or part-time business in fixing 
everything from toasters to refrigerators 
and microwave ovens. Step-by-step train- 
ing includes professional tools and in- 
struments like clamp-on ammeter and 
appliance multimeter. Check postcard 
for catalog. 


Includes Optional 
Postgraduate Training 
at York Institute 

Graduates of NRI's Master 
Course are eligible for a week of 
resident training at the world- 
famous York Institute. You'll get 
concentrated training on advanced 
industrial equipment under the 
guidance of expert instructors. 
There's no extra charge for tuition 
or training materials. ..an oppor- 
tunity only offered by NRI. 


Send for Free 
Catalog. ..No Salesman 
Will Call 


Get all the details in NRI's 
free catalog. It shows lessons, 
equipment, and more about this 
exciting, big field. NRI home train- 
ing works, as over a million students 
can tell you. Mail the postage-paid 
card today and take advantage of your 
opportunities. If card has been removed, 
write to the address below. 


Or check out these other growing fields 


Small Engine Repair Auto Repair and Servicing 
There's plenty of opportunity for A good mechanic can work just 


about anyplace he wants to. NRI “hands- 
on” home training covers what you need 
to know from headlight to taillight. In- 
cludes professional tools like inductive 
timing light, ignition analysis and tune- 
up instrument, vacuum test pump, and 
the latest advance in diagnostic instru- 
ments, a digital readout tune-up analyzer. 
Approved by Richard Petty, America’s 
winningest stock car driver and NRI 
automotive consultant. Choice of two 
courses, check card. 


NRI Schools 
McGraw-Hill Continuing 
yr Education Center 
C. je 3939 Wisconsin Avenue 
nie 


Washington, DC. 20016 


* NON-POLLUTING * NO Penns NOISE = 


Quiet 
Power 


SAVE up to 90% 
GOVT. SURPLUS 


Surplus and other bargains galore! 
Industrial, mfg, marine, aircraft, 


auto, hardware. A must for hobbyist, 
mechanic, handyman, outdoorsman. 


" 
| Grit Annual Catalog: Send 50 12VOLT Chain Saw 
El « | today (or $1 for extra fast delivery). 


* Runs off battery in your car or tr 


I! li * Can cut a pickup load of wood. Ey leaves plenty 
$^ | MRBORNE SALES CO. Can guta pikun mad 
m i) 8501 Steller Dr., Dept. + Famous super-tough Oregon bar & chain. 


PIG. dox 2727, Culver City, CA 90230 * Approved for Highway Department use. 


* Sold and used around the world 


Name. 
Addres: 
City. 
State — — — L p a 


For Free Information, writs: 
Tensen Dept. 204. 1218 N.W. Gisan, Portland, on s72092 


TOUGH, BUT NOT TOO HEAVY FOR LADIES * 


MAINTENANCE-FREE * INSTANT START 


I1OSVO9 ON SO33N*H39NVO 3Hl4 ON 


STOPS YOUR 
ROOF LEAK 
In Just 5 Minutes! 


It’s pouring rain and your warm, dry home is 
invaded by a slow drip, drip, drip of water leak- 
ing through your roof. You call your local 
roofer and are shocked to learn how much 
roofing repairs cost these days. 

While you wait for the next rain to come, 
the wife is worried about the new sofa being 
ruined from the down pour of rain water... 
from your leaky roof... 

But, now at last, the new and truly revolu- 
tionary U.S. Polycoat Roof Coating! Imagine! 
A coating so efficient, so unique, that it water- 
proofs and protects your roof from rains or 
snow all year long. U.S. POLYCOAT can be 
brushed or rolled on over almost any surface 
and dries to a rubber sheet-like film in minutes 
—no heating—no mixing—use straight from 
the can. U.S. Polycoat adheres to asphalt 
shingles, rolled roofing, wood, brick, plywood, 
cement, tar, aluminum, metal, asbestos, insula- 
tion board and even urethane foam. U.S. Polycoat comes in seven colors to 
match your roof. 

U.S. Polycoat protects driveways, sidewalls, patios, mobile homes and 
parking areas, too. But, if your roof is leaking send for U.S. Polycoat today. 
You'll have a worry-free waterproof roof that will last for years and years. 
Waterproof with U.S, Polycoat before you insulate! 


U.S. POLYCOAT, INC., 2928 Malmo Drive + Arlington Heights, Ill. 60005 « (312) 364-5010 
MAIL TODAY 


| U gs freed INC. Dam. Pos 

[i Malmo * Arlington Heights, Mi. 60005 
posten Please rush me of U.S. Polycoat. 
O 1 Gal.-$13.95 O 2 Gal.-$26.40 O 5 Gal. Bucket-$63.50 Include $1.50 Per Gallon for 
Postage and Handling. Enclosed is] Check) Money Order for total of $ [7] Charge my 
order to: C] VISA/BankAmericard C) Master Charge Acct. No. Exp. Date____ 
Color: O Clear O Silver O Black O White O Green. O Red O Brown 


One gallon covers approx. 50 to 100 square feet. Two gallons covers approx. 100 to 200 square feet. Five gallons cover 
approx. 250 to 500 square feet. Coverage depends on type of surface. 


Print Name 


‘Address 


Cit State 
DEALER AND APPLICATORS INQUIRIES INVITED (312) 364-5010 
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REE SAMPLE IMPOR 


q START MAIL ORDER IMPORT BUSINESS. Ge fee sampi 
import from Orient. Shows big money you can make spare/full B. 
IE time in home busines. No investment in stock. World famous 


il order/world trade expert guides you. Clip ad. Good for 

ne free sample import and big Free Report. Offer limited to Ml 

THE Me LNGe A m Dept. P2248 g 
Hil 


SLIDE TOP CHESSBOARD 


STORAGE CHEST 
Great gift for the serious chess player. 
Store your chess pieces below your 
chess board for safe keeping. Finished 


in semi gloss walnut. Chessboard squares are made of 
2 x2 lórmica. The outside dimension are 17%" x 17W" 
x 4” high. Postpaid $48.98 
E. Marsiglia 
P.O. Box 8 Swan Lake N.Y. 12783. 


‘Assemble our unique Magnatrac. 
Tractor Kit. Buy factory direct. 
Catalog of Kit construction 

and uses — $50. “Buildt-yourselt” 
Plans — $7.00 (refunded on any purchase) 


TUNE YOUR GUITAR 


Like A Professional 

This new invention is ideal for every guitarist... begin- 
ner or professional. Si ‘sion tuned reeds make 

exact tuning a snap, Just clamp onto your guitar, 

then adjust the strings. When the proper pitch is 
reached, the corresponding reed vibrates. dust as 

2 a easy as that! Ideal for 

bands or combos.Tunes 
all instruments to exactly 
same pitch. Gift Boxed. 


$8.95 plus $1 


hipping and handling. 
Toney back guarantee. 


d Island, Fla. 32735 


TARTS YOU IN 
EY SHOE BUSINESS! 

Run your own profitable ‘shoe store’ business from home in spare 
Or full time, We give you — FREE — complete Starting Kit that 
makes you $217.00 EXTRA each month for just 2 easy orders a 
day. You feature 350 tast-selling dress, sport, work shoe styles for 
men and women. Alr-cushioned insoles, and 75 years of shoemak- 
ing craftsmanship! Sizes 4-16 — widths AA-EEEE. Draw on 500,000 
‘SHOE MFG. CO., 

Dept. H-337 

Chippewa Fais Wi 


g” 


Cars big and small, Scamp is pulled by all, 


= 


Kit form assem- 
bles in about 60 
hours. You need 
no special tools 
and it's fun! Great 
for office on 
wheels, carrying 
equipment, port- 
able ticket booth, 
rodeo or racing 
followers, and 


For Brochures write: 
Scamp-Dept. PS-8 
Box2 
Backus, Mn. 56435 
Please enclose $2 for 
postage and handling. 


— 


New Chemical EO. 
| Achievement...Prevents iN 
and removes oxidation... N 
| Even restores original 
luster to used models! 


AN 


Polymer glass sealant 


Revolutionizes car-finish protection and keeps your car 
showroom bright for years — You'll never have to put wax on it again! 


Available only as a service by new 
car dealers for $100 to $200. Now 
do it yourself in less than an hour 
for only $29.95! 


The original GloSeal* with Poly ass! (Offered 
by direct order only, not availa fe inany store, 
16 oz. bottle, enough for 2-3 average-sized 
cars.) 
Professionally recommended for: W Cars 
Trucks lil Buses lil Boats lil Surfboards Bl Air- 
planes W All metals W Appliances W Fiberglass 
surfaces lil Skateboards lil Motorcycles & Bi- 
cycles B 4- wheel & Off road vehicles BI RV's 
& Vans W Industrial uses 


The elements vs. your once beautiful car... 
You've probably experienced it. Your trea- 
sured, shiny new automobile gradually fades 
and dulls. Oxidation sets in and the once bril- 
liant, glossy finish turns chalky and washed 
out. Even hours of waxing and buffing can't 
recapture that new car look...Until this new 
chemical science discovery... 


Never put wax on your car again...GloSeal* 
is not anything like a simple wax or polish, It is 
actually a miracle polymer glass formulation 
serving as a powerful sealant and a beautiful 
exterior finish. When applied to your car's 
finish and chrome its Electromolecular Action 
literally fuses it to the surface, locking in a 
brilliant shine for years. GloSeal* with Polyglass 
actually changes the molecular structure of 
your car's finish. It penetrates through the old 
wax and binds itself with the surface. 


GloSeal* with Polyglass is impenetrable, non- 
porous and virtually impervious to damaging 
air pollutants, pub detergents, salt air 
and water, hot burning sun, cold winter winds, 
grease, wax, acids contained in eggs and 
shaving cream, ultraviolet rays and even fire 
damage. It also provides a brilliant, rich shine 
to your car's finish, keeping up the appearance 
and the value of your expensive investment. 
Prevents oxidation from starting on new 
cars...and actually removes it from used 
models! GloSeal* is literally a Glass Shield 
that becomes part of your car's finish. Your 
new car's paint is guaranteed not to oxidize... 
for up to 3 Years! Then GloSeal* it again for 


years more of protection. On used cars, 
GloSeal* will actually remove the surface oxi- 
dation, add gloss, and stop normal oxidation 
for 1 year before you need to reapply. It is 
similar to covering your car with an impene- 
trable coat of polyurethane. 


Important: 
Many other “polymer” car care products 
are ordinary silicone-based formulations, 
similar to a synthetic wax, as evidenced 
by their wax-like feel. GloSeal* with Poly- 
glass is an entirely different product. It is 
far more advanced, glass-like, slicker, pro- 
viding a better, "electromolecular" adhe- 
sion. The result is a richer, deeper gloss 
than you have ever seen before, plus 
months of extra "Glass enclosed" protection! 


Enamel spray paint can't even get through 
the clear glass shield ... When this new pro- 
fessionalautomotive productis demonstrated 
to car dealers, the "spray paint test" is used. 
GloSeal* is applied to a car's hood following 
the instructions. Then enamel paint is sr rayed 
directly on it, along with Magic Marxer and 


other solvents. Then, to the observers' aston- 
ishment, all of these are wiped off the hood 
with a mere cloth. Nothing, not even dirt and 
dust can adhere to the surface! 


No rubbing, labor, or buffing equipment 
needed loSeal* goes on easily and quickly. 
You wipe it on, let dry, and then wipe it off. It 
takes only a few minutes — less than an hour. 
Between washes just wipe your car with a 
damp cloth to reactivate its brilliant dirt and 
dust-repelling shine. 
The incredible GloSeal* "Brilliance and 
Protection Guarantee"... after using it, you 
are not pleased for any reason, return the 
unused portion within 2 weeks of receipt fora 
pomat refund of the entire purchase price. 
urther, if you apply and maintain according 
to the instructions and GloSeal* does not 
protect your new car for 3 years or your used 
car (90 days old or more) for 1 year, we'll 
return your small investment on a prorated 
basis. (Note: GloSeal* is 100% safe to use — it 
can be removed with mineral spirits) 


CALL TOLL FREE FOR INSTANT PRO- 
CESSING: 1-800-235-6945, or if busy 1- 
800-235-6951. Calif. res. please call 805-966- 
7187. Or send coupon: 


Check One: 
O PG! 


D PGM -ship 


O Carte Blanche 
Credit Card No. 


Promptly ship the following order. If not 100% satisfied I can return the unused 
portion within 2 weeks fora quick refund of purchase price (less shipping cost). 


ship | bottle @ $29.95 and $2.00 shipping & handling. 

Save $5.00 per bottle on multiple bottle purchases 

bottles @ $24.95 ea. and $2.00 shipping & handling ea 
D Check or Money Order enclosed (CA res. add 6% sales tax) 

O Charge my credit card number below 

O BankAmencard/Visa O Master Charge (interbank No. —________) 
DAmerican Express C) Diners Club 


Exp. Date 


Name 


Address 


GloSeal* with City/State/Zip 
AU» Sforshine Group. 
ready on a 
thousands of 924 Anacapa St, Dept. GS15, Santa Barbara, CA 93101 
vehicles. “Trademark 


Starshine Inc., 1979 


Lightweight...Sensual...Adjusts to your comfort. An se 
perience in rest or play unmatched by any other sup 
Structure. Takes the seasickness, immobility. and weight 
Out of walerbedo, yet offers tne same "give std Lake" sen- 
sation. Two people can sleep on a full, queen or king size 
bed undisturbed by the other's movements. The air coil 
construction, with multiple controlled air chambers, sup- 
ports your body evenly and independently. 


The AIR BED is the most revolutionary and luxurious wa 
to spend a third of your life. You are gently but firmly sup- 
ported » 100% air instead of metal springs and stuffing 
lany chiropractors Cd the structured Air Bed has un- 
precedented orthopedic value as a permanent mattress. 


Borenon ae ti M amping, use It in your vi a boat. 
hom ii e. Sunbathe 


mi 
air pump or cannister vacuum. (Bed com 
Durable 


p 4 perates from standard electrical outlet. 
pump operates from auto cigarette lighter. $29.95each. 


Do not be confused by Inferior imitations. so prca is the 
jeen airbed. 


ERRI tas 
jur e) se. ju 
satisfied, poeha It within. in 10days for fora refund. Tro S 


ATE 
ise send me the following AIR BED(S): 
c eio aT. $49. 
O Full-54" x 74” 
| 8 Quoen 60" x 80” 


Illinois. Residans include 5% sales tax. 
C Checkor M.O. Enclo: 
o Charge My Credit Gard: 

| c American Express O Mastercharge O Carte 
O Bank AmerJVisa CiDinersClub Blanche 
CardNo.. Exp. Dat 
Name. 


State 
Signature 
PSMC-213 


Zip 


©CMI 1978203 l 
CREDIT CARD ORDERS. MWincis:312.595-0461. 


| CALL TOLL FREE 800- 323. 2272 Telex Orders: 25:5268 
790 Maple Lane Bensenville, ll. 60106 


“Contemporary 


Portable Belsaw goes 
right to the trees — 73 
turns out smooth, true ct y 
lumber every time Noe © 1 
perience required. Saw your own. Ñ 

logs or lumber for others and make à 
excellent sparetime income—ro crew is | 
needed. For power, use tractor PTO or. 


SAVE HUNDREDS OF DOLLARS 


ith order. 
PORTA-MIX. INC... DEPT. E8 
1083 Bloomfield Ave.. West Caldwell. NJ 07006 


‘other low MP diesel or electric unit. V, 
A size to meet every requirement and | 
Tacks tbook-tme payments may be arranged 
Sent ptt fr IME alt No Obligations No Salesman Will Call 
BELSAW MACHINERY Co., 3867 Field Bldg. Kansas City, Mo. 64111 


Into Valuable Lumber! 


mz" ODN Amo. 


INVENTORY ADJUSTMENT SPECIAL! 


$ 


electronic minteral/metal detector 
nite gold, silver, coins, rings . . . from $59.95 


ELECTRO! 
$1011 Pleasant Valley Rd., Sweet Home, OR 97386». 


PILOT'S GLASSES AT 
UNBELIEVABLE PRICES! 


"ra Oa 


* Impact Resistant 


Print For Profit £ 


Cards; stationery; envel 
Vorusing; labels ickets: OSI St cards: 
announcements; greeting. sympathy, 
prayer cards. tags. etc. Save money. 
Own a Printing Business. 

We supply everything direct from 
factory. Easy instructions. Also 
raised printing like engraving, 
Have home shop. Add to income 
‘Send 25¢ for catalog. 

Kelsey Presses, 79-CH Meriden, CT 06450 


* Handcrafted 

* Polished Glass Lenses 

* Hardened Metal Frames 

* Money Back Guarantee 

send check or money order (include $1.00 

for postage and handling) to U.S, Optics, Dept. 308, 

P.O. Box 14206 Atlanta, GA 30324. se specify 
old or silver frames.) SPECIAL: Order now and get 

Two PAIR for $13 plus one dollar handling charge. 


FREE! During this limited o 
Deluxe velour lined protective case. A $3.00 value. 


LIMITED OFFER FROM U.S. OPTICS 


To order, 
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Record telephone conversations in your 
office or home. Connects between 


‘Stops recorder when phone is hung up. 
This —————— 


Cui Qt) 725-100 or sand $1885 $1.00 shipping per om 
Corp., P. PS-2052, Melbourne, FL 32901. 
of transmitters, voice scramblers 

items, enclose $2 00 to USI Corp. 


———————————— 
SILVO (BRAND NAME) TOOL CATALOG; 
THOUSANDS OF EXCITING TOOL VALUES: 


SILVO HARDWARE CO. 


7 Walnut St., Dept. PS9-8, Phil: . 1108 


The Sandpiper c Contemporary — 
In addition to our Contemporary Series we offer 
exciting A-Frames and the popular Mansards 
The choicest Western Red Cedar is selected for 
are fully insulated complete 
Delighted customers 

aim a 
edar 
out for 


home package 


Dept. BH-4, 
11120 Bridge Rd., Surrey, 


Nor Wes TIAS Bridge Re Sur 


CEDAR HOMES Phone (604) 525-2024 


er 


l Just $3.75 


Why should he tell you 
about a product that could 

save you hundreds of dol- 

lors in barber fees every 

year? The SABO 4-in-1 

Hoirtrimmer lets you cut, contour, trim and style wet or 
dry hair to barbershop perfection. Yet it's almost as 
easy fo use os a comb. . no training or special 
skills required. Millions of people all over the world 
swear it's the best product of its kind. Convenient 
pocket size tucks into purse, suitcase or glove com- 
partment for quick on-the-go touch-ups. The SABO 
Hairtrimmer. —. so good it pays for itself the very first 
time you use it. Order today! Our MONEY-BACK 
GUARANTEE means you try the SABO Trimmer at our 
risk. $3.75 Additional Blades: 10 for $1.50 


FREE: Order today and receive a genuine leather slip- 


I case absolutely free! | 
PENN IMPORTS 


PO. BOX 4645 
PHILA., PA 19127 


Please rush. SABO Trimmer(s) ( $3.75 e. 
Also send ——— pkgs. additional blades @ $1.50 e. 
i PA residents add 6% sales lax. 
Nome =a 
Address __ 
State 


Zip 
be ee m mmm 


Portable Steam Cleaner 
Steam in 60 seconds 


CLEAN: 
Engines, Air Filters, Lawn Mowers. 
3 year guarantee on fire box, coils. Uses 


liquid soap, propane fired. Weight 120 Ibs. 
‘Auxiliary pump required on low water 
pressure. 

) | WEDCO MFG. INC., Dept. S-8, 
Scott Lane e Box D, Jackson, WY. 83001 


BASEMENT TOILET 


Flushes up to existing sewer or septic 
po by powerful, self-contained pump 


literature. Dealer inquiries invited. 
DOSS MFG. Dept J-26, Box 10947, Houston, Texas 77018 


hollow ground. 
eser $3.95 Each ^ Sipe Foking Hunting Kaile 
WESTBURY SALES CO. 
P.O. Box 434 Westbury, New York 11590 Dept. T-8-PS 


HYDRAULIC JACK REPAIRS 


Earn While You Learn In Your Spare Time 


Trained and qualified mechanics needed NOW to service 
inoperative hydraulic, jacks, BIG opportunity for ambitious 

je show in your basement or garage to 
Sor spare time casn in an expanding industry. Dart wait, 
ACT NOW! Get the facts 


Write for folder No. PS8 and free bonus offer. 
Hydraulic Jack Repair Manual Co., Inc. 


210 VOLT A.C. GENERATORS 
cles, 3000 watts, Wt. 27 pounds, Sx10" Fan- 

Eh ‘aren from EY or pickup. Operates TV. Al 

Ll r tool emn in service. kx our 29th 


juarant 
f ial Pri l. 
eres for postag ee ee ance 


Box 71605, 2821 Mays, Amarillo, TX 79109 
"Phone: 806/352-2761 


QUALITY 

GRANDFATHER 

CLOCKS AT 

FACTORY DIRECT 

PRICES. 

m Completely finished 
and assembled 

m Kits with pre-cut 


parts 

m Beautiful solid 
woods (walnut, oak, 
or cherry) 

W Brass West German 
movements 

m Antique furniture 
reproductions 

B Money back 
guarantee 


Send $1.00 
for Color Catalog 


P.O. Box 490, Dept. PS, Foley Industrial 
Park, Foley, Alabama 36535 


J 


Make up to 
$1252 an hour 


Start your own 
money making business! 


rained men 
s fascinating 
and highly pralitable field 


We Can Do It Too! 


il ONSITE 


ASSEMBLE & DRIVE 
YOUR OWN FULL-SIZE SPORTS CAR 
The ‘All-New’ 1979 KIT CAR GUIDE has it alit 
More than 110 exciting full-size sports car kits + 
In-depth articles * Detailed reviews + A giant New 
Directory Section * Hundreds of photos never 
before published * Up-to-date price comparisons 
* How- Speciticat * Do-it-yourself 
features * Paris + Gadgets + Accessories + And 


Telis how you quickly 
trai to be yout own boss 
in aprolitable Sparetime 
oF Fullbme business ol 


REPLICARS e EXOTICS @ ANTIQUES e VANS 
ROADSTERS e TRUCKS e BUGGIES e RODS 


m NO RISK MUN INSTITUTE O S7Postpaid O$9 Rush Mail & Foreign 
FILIA Send Today To: AUTO LOGIC, INC. 
There is NO OBLIGATION and NO SALESMAN Will Call—ever! Whmington DES (oM 
I FREE! LSAW INSTITUTE 
if(s"  1ll0P Field Bldg. Kansas City, Mo. 64111 


onay Study Council 


Please rush FREE Book "Keys to your Future. name (print) 


' 
' 
1 
1 
1 
! address 
1 

1 


city zip 
L, 14 Dey Money Rotund If Noi | Completely Satisfied 


Ma ee eo oe oe OEBERHELLLILLEL LLL 


1 
----------I------4 


The Amazing Hot Ai E 
Stirling Cycle r ngine 
TA” x4" Heat is the only fuel required! 


A marvelous opportunity to acquire an early 
model Stirling Cycle Engine and acquaint 
yourself with little known facts about a prod- 
uct of the past that may well hold promise 
for the future. 

The average person has never heard of the 
Stirling engine, so the sight of one quietly 
running wi: heat as its only fuel will at first 
amaze them and then excite their imagina- 
tion. This is the first in a family of six differ- 
ent desk-top model hot air engines to be 
ssued during the next three years. 


Experimenters e Hobbyists' Power Source 
Students e Collectors e Model Engineers 


An easily read, lavishly illustrated, 128- 
page book accompanies each engine or 
may be purchased separately. This pub- 
lication, the first of its kind, takes the 
reader on a 160-year tour through the 
world of Stirling Cycle Engines. Illus- 
trations include the Stirling, Roper, 
Heinrici and the amazing new Stirling- 
powered Ford Torino! 


ALL METAL 
SPEEDS TO 1000 RPM 
BUILT-IN ALCOHOL BURNER 


=D) solar Engines « 2937 W. INDIAN SCHOOL RD., PHOENIX, AZ 85017 U.S.A. (602) 274-3541 


[B , PS Please send me: — Engine and Book @ $36.00. 1 

inclosed: 1 
| E Check C Money Order ——— Book (separately) ¢ $ 5.50. I 

ments seni 

| CjAmericanExpress visa International (airmail) please add. — l 
| HAmerican Express IVISA $7700 for Engine: $2.00 for Book only.) £.—— I 
| vus | 

INTERBANK NO. l 
I NAME (PLEASE PRINT) I 
| Samb Wo. ADORESS l 
UTE E STATE zw l 
LI ————— — CREDIT CARD BUYERS DIAL: (800) 528-6048 == — — ——— ——ÀI 
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24 inch Band Saw cuts 
To center of 48 inches: 


24 inch 


Du-ers 24 inch Band saw gives the 
handyman the versatility of an industrial 
tool at a price he can afford. Du-er tools 
are fabricated of Heavy gauge steel. 30 
years experience has developed new 
engineering features in our full line at 
popular prices. F.O.B. Factory. 


A FULL LINE OF 
RUGGED ALL STEEL TOOLS 
24 inch Band Saw ... 199.95 
12 inch Band Saw ........ 149.95 
10 x 36" Lathe — Ball/B. ... 89.95 
3 inch Belt Sander — Ball/B. 24.95 
4 inch Belt Sander — Ball/B 39.95 
8 inch Tilting Arbor Saw .... 99.95 
10 inch Disc Sander 69.95 
1 inch Strip Sander Eee 
Deluxe Stand for all 
You can order | direct | from factory e 
there is no dealer * Free information. 
DU-ER TOOLS 
5448 Edina Industrial Blvd., 
Minneapolis, Minn. 55435 


SPARE TIME INCOME? 
SELL KNAPP SHOES! 


Sell famous Knapp Cushion Comfort 
Shoes full time or part time to supplement 
your income. Enjoy the financial success 
andsecurity you've always dreamed about. 
Millions of repeat customers. Eam higher 
commissions plus bonuses. No investment. 
Free selling and training kit to get you 
started. America’s No. 1 company in the 
direct selling shoe industry. Write: Knapp 
Shoes, Dept. L611, Knapp Centre, Brockton, 
Mass. 02401. 


The more for the money shoe. 


BEA 


Your Own Business: A chimney sweep can clean a chimney 
System in one hour. Natianaly, the average 


ray e 
resulted na dramatic 
Increase in wood burning 
Wood smoke deposits fam 
mable creosote in chimneys. 


any other method in 


Send for our free booklet, or call TOLL FREE. 
anytime and ask for "The August West Story” 


800-648-5311 -— 


1800 9925710) 


August West Systems, Inc. 
Box ta PS, Wespen, CT oe 


NEED THREE PHASE POWER 


* allows you to. rate three. 

Ni ces KON Inn oT from 229 , ONLY 
Folt single phase power sources. — heavy 349" 
duty pelonto unit bates give Seay yours o 
satisfactory service. Satisfied users worldwide since 1966. 
Freeliterature furnished on request. Telphone 305-862-3038. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


Popular Science Plans 
300 Madison Avenue, New York, NY. 10017 


Encosedis a rotai ot S (check or money order) Piease send: 
21978 01977 D 1976 C 1975 O 1974 01873 O 1972 


(send $1.75 for each index above) C Al seven indexes (1972-1978) for 7.00. 


NEVER BUY 
BA GAS 


> 500. 257-7955 


(RES 


| ELECTRIFY YOUR BIKE! 


PEDALPOWER exciting new bike 
drive tames tough hills. Be indepen- 
dent. Shop when you want. -Fits all 
Bikes, Adult Trikes. Installs in min- 
utes. Thousands sold. Recharges 
overnite. Travels 100 miles for a dime. 
MONEY BACK GUARANTEE. 
Call toll free: 800-257-7955* 


Or send today for 
FREE ILLUSTRATED BOOKLET, 


General Engines Co. 
5389 Mantua Blvd. 
Sewell, NJ. 08080 
"In NJ, Alaska. or HI. Call Collect: (609) 468-0270 


eee — — 


YOU SAW IT IN 
POPULAR SCIENCE 
— BUT WHEN? 


Nothing is more frustrating than trying to 
find that article on furniture refinishing, 
how to repair car brakes or any of hun- 
dreds of other informative articles or 
items that appeared in Popular Science in 
1978. That's why you will want a handy, 
1978 Index to Popular Science editorial. 
It lists every item that appeared during 
the year under the same headings used 
in the monthly contents page. 

It is still possible to obtain a Popular 
Science Index for each year beginning 
with 1972. Send for yours today with the 
order form at the top of this page! 


A new discovery in the chemical industry now 
makes car wax obsolete! CHEM-GLAZE is actually 
a liquid, hard-curing resin system, that will flow 
into the very pores, harden, and completely seal 
against the paint-destroying elements of the at 
mosphere. 

Until now, CHEM-GLAZE was used strictly by 
foreign import dealers to protect costly custom 
paint finishes, It is also used on the body shells of 
race cars to cut wind resistance, and to give that 

super-glossy" appearance. 

As temperatures change, wax warms on your 
car. As wax softens, it acts like a magnet to at. 
tract, and collect dirt in the paint. By applying 
more wax, you actually "grind" dirt into paint 
pores. Whether you wax or not, when dirt gets 
into the pores of paint, it causes the glossy finish 
of your car to fade, and promotes paint rot. Merely 
pour liquid CHEM-GLAZE on a rag, wipe it on your 
car, then wipe it off. The liquid easily flows into 
the pores of the paint, brings dirt to the surface, 
and, within one hour, hardens, or "cures" into 
paint pores. 

CHEM-GLAZE is a unique blend of costly poly. 
mer resins, that will actually stop and remove oxi- 
dation on a car that is not new. Also, extensive salt 
spray tests in Florida prove that the CHEM-GLAZE 
laminating effect will put an impenetrable “glaze” 
that will last 2-3 years on new paint. 


DON'T WAX YOUR CAR 
EVER AGAIN! 


Chemists Develop New Glaze Finish 


We guarantee CHEM-GLAZE to be fully tested 
100% safe and effective. It you find, after using 
CHEM-GLAZE, that anything we say about this 
unique product is untrue, return unused portion 
for a full refund! (minus shipping charges; 

Invest $14.85 today for a 16 or. bottle of CHEM. 
GLAZE, enough to treat three cars. These 
can make you dollars in resale value of a big in- 
vestment — your car! 

Call Toll-Free For Instant Processing 

1-800-521-8108 — Mich. Residents — (313) 525-7747 


TRU-KEM CORPORATION 
P.. Box 2324, Livonia, Michigan 48150 

fe of CHEM-GLAZE pls $2 shipping 
7485 (pus $2 shipping and handing) 


endosed Oh 
Master Charge, 


Exp. Date. 


Address 


| CayiStateZip — 


1 AUTOMOBILES 
SIRENS, Emergency Lights. Free 
Catalogue, NSA, 2212E Shannondale, 


Libertyville, IL 80048. 


IMPROVE Gasoline Mileage. Informi 
tive booklet shows 40 positive ways to 
better mileage. $2.95 to Mileage, P.O. 
Box 15338M, Phil PA 1911i 


LECTRICKAR —Convert VW's, Fiat 
to Electric 50 MPH. Plans $25.00, 
Information $1.00. Robert Bucy, Box 
28794, Dallas, TX 75228. 


ELECTRIC Car. Street Legal. Build 
for $1700.00. Send $3.00 for photos, 
drawings, facts, kit prices. Deyco, P. 
Box 163, Friendswood, TX Tia. on 


FORGOTTEN 
Send Stamp! 
Bradley, IL 


CLASSIFIED ADS $5.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per 
word extra. Bold headline or white space, $22 per line. 
CLASSIFIED-DISPLAY $280 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for October issue (on Sale September 
15) is July 30. Send orders to Mary C. Ansbro, Classified 
Adv. Mgr., Popular Science, 380 Madison Avenue, New 


York, NY 10017. 


secret method. Free infoi Su- 
percar Box 28101-L, St. MO 
63119. 

HYDROGEN-ALCOHOL ^ Automobile 


Conversion and Fuel Generator plans. 
Refundable, $6.50. Merit, 2307 Tyler 
Lane, Louisville, KY 40205. 


GASOHOL! New  gasoline-saving 
motor fuel. Homemaking guide, $1.00. 
Gormett, 5133 Fairhill, Philadelphia, 
PA 19130. 
USE REGULAR GASOLINE INSTEAD 
OF NO-LEAD, PREMIUM. Simple inex- 
pensive formula. Send $3.00. Arness 
Assceiates, Box 190-PS, VanNuys, CA 
91408. 
ELECTRIC CAR PLANS. ELECTRON- 
IC SPEED CONTROL, 50 MPH, 50 mile 
Eus $36.00, Electric Car, $3 North 


OWNI 
eering, Box 
VA 23502. 


RETUNING FOR MAXIMUM ECONO- 
MY Average mileage increase 55%. 
horsepower 5-10% Details FREE. 
Er d Box 12191C, Norfolk, VA 


price of gasoline. New proces! 
ALCO-HOL RESEARCH, Box 12, 
hington, KY 40047. 


GASOLINE FREEDOM! Easily Convert 
Vehicle to Inexpensive Propane Com- 
plete Illustrated Manual, $9.95. Infor- 
mation $1.00. Box 61648, Houston, 
TX 77208 


2 AUTO SUPPLIES & 
EQUIPMENT 
ALTERNATOR Generator Rebuilding 


Book. Details: Hedelund Engi 
Barkentine, Las 


Engine Oil Addi- 
" line Mileage and 
Engine Lifetime. Dramatically Reduces 

Increases Performance. Guaran 


DIPSTICK OIL CHANGER 
12 Volt Battery Powered. For Cars, 
Boats. Removes oil & sludge. Complete 
Kit, 1 Year Warranty. $21.95 Postpaid. 
BOULEVARD KNOLLS 
© Richards Bivd., 
, NY 12603 


3 AUTO TRAILERS & 
CAMPERS 


BUILD-IT-YOURSELF - Campers - 
Trailers - Fifth Wheels - Motorhomes - 
Pickup Covers - Camping Trailers - 
Kits - Plans - Full Size Patterns - 
(Van Conversion Plans $5.00) - Send 
$1.00 for R-V KITS/EQUIPMENT cata- 
log. GLEN-L RV'S, 9152PS Rosecrans, 
Beliflower, CA 90706. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


MOTORCYCLES WANTED 
Parts, Sidecars, Literature. Contact 
Bil MeMenany, 520 Martin Avenue, 
Santa Clara, CA 95050. 


5 AVIATION 
SPORTSPLANES, — MINI-HELICOP- 

TERS, MOTORIZED-HANGGLIDERS. 

Plans/Kits/Complete. Many types. Cat- 

slog $3.00. LEE, Dept. C, Box 19828, 
lousto: 


LU 
Mounts, Catalog $2.00. 


Send $9.95 posti fion 

Treatment, Box 1582, El Toro, CA | corporated, 3855 Miller Ave. 

92630. Worth, TX 76119. — wed 
THE ALCOHOL BOOK— shows you BOOMERANGS - INCREDIBLE RE 


how to make and use inexpensive aico- 
hol in your auto. TRW Company. Box 
pring, TX 79720. 


IRBURETOR 


'aporizes 


Gas NOE te MEG. Drawings—Detalls. 
oney Ba " 
RT YA, Hitchcock, SD ST948. ^ ro 


MOTOR FUEL 43c A GALLON. Build 

an Alcohol Motor Fuel Still for Less 
Than $18 (legally). Convert your car 
to run on pure alcohol or gasoline. 
jafe, Easy and Inexpensive. Send for 
IROWN'S MOTOR FUEL COOKBOOK, 
$9.95 + 95c shipping. Satisfaction 
Guaranteed. MOTHER'S BOOK- 
SHELF, Dept. SP, P.O. Box 70, Hender- 
sonville, NC 2873 


CAR RAMPS — Many uses. Build 
pair for yourself or profit for under 
$5.00. Detailed plans $2.00. Specialty 
gns, 102 Hillpine Drive, Simpson- 
ville, SC 29681. 


HYDRAULIC JACK repair kits, parts 
and supplies. Catalog $1.00. Hydraulic 
Jack Packing & Tool Co., General P.O. 
Box 3, Staten Island, NY 10314. 


TURNI Exciting sport. Order Free cata. 
log — Amazing designs! Boomerang. 
Man, 312 Park, Monroe, LA 71201. 


MOTORIZED HANG GLIDERS - In- 
dustry Leader. Hundreds flying world- 
wide! Complete motorgliders, kits, pro- 
pellers, accessories. Catalog /photos 
$5.00; Rotec Engineering, Dept. P, Box 
Duncanville, TX 75116. 


ake — One-man JET MELICOP- 
TERI Easy, inexpensive. Detailed Plans, 
Drawings — $7.00. HELICOPTER EX- 


Redondo Beach. 7 Ae 
WEEDHOPPER—ULTIMATE FUN MACHINE! 
High performance 
ultralight plane; 40 


hour construction 
time; complete kit 
$2495.00; carries 220 


Ib up to 50 mph! Send 
$5.00 for info-pak to: 


WEEDHOPPER OF UTAH, INC. 
t. PS12 Box 2253, Ogden, UT 84404 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man ph 
Flies over land /snow /water. Com- 
es and booklet. $7.95. Aero- 

Box 5118PS, Clinton, NJ 

E ERANT Plan: t= 
alog $1.00. Universal Hovercraft, Box 
281, Cordova, IL 61242. 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion 
Free Brochure. RDA, Box 
Concord, NC 28025. 


Device. 
873- 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1978 Bargains . . all 
sizes . . $1.00 handling . .' Scot 
McCulloch parts . . Electra Marine, 610 
Merrick Road, Lynbrook, NY 11563. 

SAILBOAT Kits - Save Half, Traile 
able, factory molded fiberglass. 16” - 
$1489; 21’ - $2460; 26’ - $3425; 30" 
= $8675. Hull, deck assembled - you 
install interior. Terms. Free color cata- 
log. Luger, Dept. AC-79, 3800 West 
Highway 13, Burnsville, MN 55337. — 
BOAT PLANS - FRAME KITS - FULL SIZE 
PATTERNS - HUGE 128 page catalog! Power- 
boats - Sailboats - Inboards - Outboards - 
Jets - Cruisers - Houseboats - Runabouts - 
Dories - Workboats - Hydroplanes - Tunnels - 
Pontoons - 8° to 49’. LOW COST, HIGH 
QUALITY plans for over 25 years. Easy, 
proven methods especially for amateurs in- 
clude s! ae pictorial instructions. 
BOATBUILDING SUPPLIES - Fastenings - 
Fiberglass - Resins - Glues - Hardware - 
pone - Boat Trailer Plans - Boating 

books. Send $1.00 ($2 CANADA) for catal 
plus FREE ''BOATBUILDING SUPPLIES" 
brochure. 


BE SHAR oon sp 
= 
TT e CA 90; 


BOATKITS - PLANS - PST FANE FRAME- 
PACS - FIBERGLASS - MATERIALS - "World's 
largest Catalogues 300 "'ONEOFF'" DE- 
INS - 8' - B0' - in fiberglass - plywood - 
steel - aluminum - POWERBOATS - inboards 
- outboards - jets - cruisers - Sportsfishers - 
houseboats - hydroplanes - tunnell - rut 
abouts - SAILBOATS - Daysailers - Trail 
sailers - motorsailers - multihulls - (KYACK 
= CANOES - 40 models) - BOATBUILDERS 
MATERIALS - Hardware - fastenings - sails - 
mastrigging - plywood - books - SPECIAL 
SECTION on FIBERGLASS - resins - foams 
epoxies - polyesters - mats - cloth - C-flex 
Airex etc. CATALOGUES $1.00 - (With 
Boatbuilder's Guide $2.00) - CLARKCRAFT - 
16-S Aqualane, Tonawanda, New York 14150. 
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DO-IT-YOURSELF 


WIND POWER BLADES 

9 DIAMETER. Three blades with 
hub $125.00. Use with 30 to 60 
amp alternator or generator. John- 
ston Mfg, 412 W. Sierra, Palmdale, 
CA 93550. 


COLOR T.V. Adjustment- 100 pg. 
illustrated manual on How, What and 
Where in your T.V. for a perfect 
picture. $3.99. NewsArt, 4477 Mentone 
#205, San Diego, CA 92107. 


TELEPHONES UNLIMITED, EQUIP- 
MENT, SUPPLIES. ALL TYPES, REQU- 

, KEYED, MODULAR. FREE CATA- 
LOG. Cal now Toll Pree: (800) 824- 
7888, In California (800) 852-1777, 
Alaska-Hawail (800) 824-7919, Ask 
for Operator 738. 


ROOF" VALUABLES BOX. 
Ur own. Any size. Inexpensive 


materials available any town. Keep 
photos, documents, money, jewelry, 
etc. safe from fire, If house burns 


down, box and contents survive intact! 
EASY instructions. $3.00. “Guide-Kit”, 
Box 332B, Rialto, CA 92376. 


ELECTROPLATING, Complete Text- 
book, All Metals. Electroplate Metal. 
lie/Nonmetallic. Items,” $9.95. Detalls 

Tropic, Box 95P, Palm Bay, FL 


SOLAR COLLECTOR PLANS — EASY 
TO BUILD YOURSELF WITH SIMPLE 
TOOLS. $3.00. Earth Dwellings, Box 
224, Northampton, MA 01060. 


CLEAN water for your family! 
Save—build your own water distiller, 
Parts locally available for under 
$25.00. Plans $4.95. P-1 Carlson, P.O. 
Box 7922, 


CHIMNEY CLEANING Tools, Brushes 
fiberglass rods. etc. Illustrated Catalog 
$1.00. Chimney Care Products, Co., Box 
426-S, Cavendish, VT 05142. 


new, 
Etching Course! Com) 
including supplies p 
Only $10.95 Postpaid! Armour 


ucts, PS4 Hill Street, Midland Park, 
NJ 07432. 
,,BEER, LOVERS! Brew | premium 


Free Duan 
Dept, PS89. 508 Canal "Street, 
York, NY 10013 


NEW AMAZING 
"NO-TOUCH" LIGHT SWITCH 


Just pass your hand in front of it and your lights 
o on or off instantly, silently, like magic. Mod- 
ernize your home or office. Never touch a light 
‘switch again. It's fascinating, it's convenient 
and it's fun. Pays for itself in energy savings. 
Uses less electricity than ordinary flip-type. 
‘switches. Prolongs bulb life. Glowing L.E.D. lets 
you find it easily in the dark. 100% solid stat 
2 MODELS: #DB-200 Table Top Unit DOES NOT 
require installation. Just plug it into wall outlet 
and plug lamp into switch. #0B-100 fits into 
standard wall switch box. Complete installation 
instructions. All you need is a screwdriver. 
month warranty. Money back if not satisfied. 
Write for free brochure or 
=) send check or money order 
for: Model DB-100 $32.95, 
Model 08-200 $34.95 plus 
$1.50 postage & handling to: 
DMD SCIENTIFIC CO. 
P.O. BOX 6251-C 
FLINT, MICH, 48508 
Mich. Residents Add 4% Sales Tax 


formation, 
tions. 


SPACE COAST RESEARCH 
Box 442. Altamonte Spgs., FL 32701 
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DRAIN * IRRIGATE 


duty rustproof ball- 
bearingpump. Stainless 

Ishaft.1 HP 1200GPH 60" high 

jor 3000 GPH 25'well.5200GPH max. 114" in. 

11” out. Belt or direct drive. Use % HP or larger. 
Money back guarantee Adds2pstge&hnding $19.95 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed formi 
such unique products as; Nightime vision de- 
Vices, super sensitive directional mikes, low 
bnd high powered lasers, micro-mini-voicel 
transmitters, ultra sonic devices, super high| 
voltage generators, intrusion and sensing de. 
vices, scientific personal protection items, 
ond many other hard to find products. Send 
[51.00 for catalog: SCIENTIFIC SYSTEMS INC. 
Dept. S1, Box 716 Amherst, NH 03031 


3MK— LASERS UNLIMITED 


* CONSTRUCTION PLANS — with all 
ers sources 
Laser Ray Gun... n. n.o 
Burning CW CO» Laser . . 
‘Argon Multi-color Laser 
Dye Tunable Color Laser 
Helium Neon Visible Red Laser . . 
Solid State Laser Rifle. . 
100 KW Nitrogen UV Laser .. ... 
Beginners Pocket Visible Laser . .... 
Laser Light ShowPüns ........- 
* COMPLETE ITEMIZED LIST of all 
laser companies with addresses, phone 
numbers, spec sheets... 6.00 
* LISTING OF BOOKS, LASER COURSES, DATA 
SHEETS, INFO PACKS, NEW DEVELOP. 
MENTS, GOV'T INFO WEAPONS, etc.. 5.00 


LASERS UNLIMITED 
Dept. L1, Box 716 
Amherst, NH 03031 


-$15.00 
10.00 
10.00 
10.00 

7.00 


Enjoy free heat & power. Send for 
energy Encyclopedia. Complete liet 
of Mig., cost, specifications, on all 
alternate sources of energy - Plus 
Booklet of Plans available for do-it- 
wourwifers. —$4.00 
Energy Service 
. . MA Hughey St., Nashua, NH 03060 —— 


FANTASTIC 
SCIENCE PLANS 


Low.Cost/One-man Hovercraft. 
Solid-State Laser. .... 
Easy-to-Build Jet Engi 
Stereo-controled Laser SI ow. n 
Methane Fuel Generator. . . . 
Convert Auto to Hydrogen/Methane. 
Generate Hydrogen Fuel. 
Electronic Robot. . 
\Visible-Red He-Ne Laser. 
Radiation Survey Meter. . ......... 
MHDElectrical Generator 
26KV Tesla C. 


CATALOG. .... $1.00 
RESEARCH & DEVELOPMENT 


Route 2, Box 322-A 
Kannapolis, N. C. 28081 


SAVE GASOLINE! 


[With gasoline heading for a dollar a gallon and long] 
lines predicted at the pumps, Gasohol has become 
[the fuel of the future. Now you can make Gasohol 
at home simply and safely and save up to 25% of 
your gasoline usage. Turn wood, corn, potatoes and. 
leven garbage into clean burning fuel for your car. 

instruction manual 


883888838838 


nia poSpSpanS 


ALPHACO III A 
P. O. Box 185. 
Loveland, Ohio 45140 


12 HOME CRAFTSMAN 


OUR BUSINESS IS HARDWARE for 
Furniture and Lamps. The source for 
special items. Catalog $1.00. Paxton, 
B-28. Upper Falls, MD 21156. 


“GETTING Started in Stained Glas: 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 


WORLD'S Most Complete - Exciting, 
Tool - Equipment - Supply Catalog. 
60,000 items. Three Enjoyable Pounds 
255.00. Refundable. McKilligan, PS- 
879, Johnson City, NY 13790. 


YOUR HOME WORKSHOP can earn 
you $200.00 each weekend. Enroll with 
MOMECRAFT CLUB LTD. and receive 
enrollment certificate and catalog of 
HOMECRAFT designs. Enrollment fee 
$2.00. MOMECRAFT CLUB LTD., Box 
2620, Edmonton, Alberta, T5J 2G3. 


WOOD - Domestic and Imported 
Hardwoods, 4000 items! Clock, musical 
instrument’ kits. Tools . . . discount 
prices. Hard-to-find "hardware, 152 
page catalog 50c, Craftsman, Dept. 
BX-89, 2729 Mary, Chicago, IL 60608. 


12A FOR THE HOME 


WATER PURIFIED _INSTANTLY— 
WITHOUT CHEMICALS! — 1c/Gallon. 
Safewater, Box 39195-PS, Phoenix, 
AZ 85069. 


AUTOMATIC HOME FIRE PROTEC- 
TION. ‘Illustrated instructions $3.00. 
PS8, 440 Henderson 
Ca 95945. 


1,000 pounds - Fred 
Company, Box 6586. Fair Grove, MO 


SMALL FOUNDRY Furnace, Supplies. 


Free Literature. Pyramid ' Products, 
Dept. M, 3736 South 7th Avenue, 
Phoenix, AZ 85041. 


BANDSAW BLADES. Any Size. Free 
Catalog. Bandsaws. 8921hy49. Sonora, 


CA 95370. 


HOT AIR ENGINES 
MINIATURE Stirling Cycle, the fabu- 
lous Sun Motor, and other heat engines 
available. Factory assembled or kit 
form. Send $1.00 (refundable with 
first order) for illustrated brochure to: 


Solar Engines, Dept. PS, 2937 West 
Indian “School Road, Phoenix, Az. 


—Unimat—Maximat— 


MACHINEX 
Sherline Lathes, Mills. Catalog $1.00. 
Shop Supplies $1.00. Campbell, 1424 


Barclay, Springfield, OH 45505. 


15 HOME REPAIRS, 
REMODELING 


S. Cable, switches, connec- 
tors, EVERYTHING for wiring. Catalog 
25c. Box 344621, Dallas, TX 75234. 


15A ENERGY SAVING 


SAVE ul 


to 25% on cooling cost: 
your central air conditio: 


tails FREE. Pierce Industries, Inc., P.O. 
Box 26391-P, Birmingham, AL 35226. 


EARTH SHELTERED HOMES. Energy 
efficient, low maintenance, blueprints 
available. Details free. Underground 
Homes. P.O. Box 1346-S, Portsmouth, 
OH 45662. 


STOP HIGHWAY ROBBERY — Fight 


Qu Co. Blackmaill Bold new T-Shirt 
Says it all! Free details: Vision: 
Petaluma Blvd N. -B, Petaluma, & 
94952. 

INCREASE Your Gas Mileage by 
305! Details, $3.00. Brin, cen 
Centest, Governors Island, NY 10004. 
15B ALTERNATE ENERGY 


SOLAR Heat Your Mobile Home. 
Most Components Already Part of Your 
Trailer. Information $3.00. Rick's 
Works, Rt. 3, Box 524-B, Las Cruces, 
NM 88001. 


MYDROGEN - Electrolysis Generator 
Plans, $10.00. L. Spicer, Lineville, IA 
41. 


$1.50/SQ. FT. Concentrating mirror 
tile “collector. “Building instructions 
$5.00. Multi-Sun, Box 1782, Wood- 
land, CA 95695. 


SAVONIUS WINDMILL SYSTEM Pro- 
vides Electricity! Easy Construction! 
Complete Plans $6.95. GLENVALE, Box 
358r Station D, Toronto, Ontario MGP 


GRAVITATION _ Research — Associa- 
IREAKTHROUGH. $3.00 Re- 
3204 Breeze, Austin, TX 


NEW 200-page 1979-80 catalog list- 
ing thousands of chemicals, glassware 
and lab equipment. Send $2.00 to: 
Merrell Scientific, 1665 Buffalo Road, 
Rochester, NY 14624. 


AMAZING ELECTRONIC 
“x PRODUCTS ^*^ 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE. PISTOL, POCKET - SEE IN DARK: SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA- S- 
TUNWAND- TV DISRUPTER -ENERGY PRODUCING, SU. 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC. 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT- 


BPARTS SERVICE. INFORMATION unt 


CATALOG! Dept. PA, Bex 714, Amherst, NH 03031 


one source, by 
$2.00 for catalog and price list. 
Solar Division, 
P.O. Box 237, Manchester, NH 
03105 


BE YOUR OWN POWER COMPANY. 


No matter where you build. Discover all 


aa your tay iurata S pan poak 


SYSTEM And How To Do It. Enclose 
$12.95 (Calif. res. $13.73, Canada & for- 


$14.95) Ppd. to Jim Cullen, Dept. P, 
Bae 732 (8000 Spy Fock Rd.) Layton- 
ville, Ca. 95454. Visa/MC okay (707) 984- 


6186. Allow 4-6 wks del. 
16 PLANS, BLUEPRINTS 


P.O. Box 18200 Rio Rancho, NM 87124 
19 MOTION PICTURES 


SUPER 8, Videocassettes and 16mm 
full length features 

color and ? 
Jack Nicholson, Sherlock Holmes, 
art, Selznick, ‘hundreds of titles. Free 
illustrated catalog. Niles, Box 1576- 
PS. South Bend, IN 46634. 


21 HOBBIES/COLLECTIONS 


COLLECT Military Medals. List 50c, 
Box 387PS, Baldwin, NY 


QUALITY Lead Soldiers and War- 
game figures. Bussler, Box 471 PS, 
Quincy, MA 02169. 


25 FORMULAS, PLANS, 
ETC. 
20,000 MONEYMAKING Formulas 


Available - Bargains! Catalog /Manufac- 
turin 2.00. (Refundable) : 


Secrets $: 
GWA6, Box 193, Brookfield, WI 53005. 


26 SCIENCE & CHEMISTRY 


NEGATIVE ION GENERATORS. (Fas- 
cinating details - $1.00.) Golden 
Enterprises, Box 1282-PS, Glendale, 
AZ 85311. 


CHEMICALS, apparatus, project 
ks. wide selection. Catalog $1.00. 
Pioneer Industries, 14a Hugh- 

NH 0306 


ECONOMICALLY  Priced-Apparati 
Chemicals. Discount Catalogue-$1.00. 
Hagenow Laboratories, Manitowoc, Wi 
4220. 


ECONOMICALLY Priced! Scientific 
Supplies, Catalogue $1.00. Starr Scien- 
tific. 916 Madison Street, Manitowoc, 
WI 54220. 

CHEMICALS, Glassware, Kits. Cata- 
log $1.00. K/N Chemical Co., Box 748, 
San Bernadino, CA 92402. 


FIVE LASER PLANS - $8.00 
LASER AIMED .22 - $8.00 
LASER MOUSETRAP - $8.00 
WELDING BURNING LASER - $9.00 
RAMA” LIGHT SHOW - $19.00 
ILD IDEAS" Catalog - $2.00, 
SOLASER, (PS879), Box 1015. Clare- 
mont, California 91711. Plans Wanted. 


LASER OR PHASER PISTOL — Complete 
Plans for 
ing—$2.75 each 
INVISIBLE FORCE 
FIELD—$2.00, MOON 

MAN ROBOT—$2.00 


Horoscope 
LASER COMMUNICATIONS . a Er] 
MAGNETISM and its effect on the D 


system o...n. en 
rocks tee 


Catalog of super jence 

WANTED: SCIENTIFIC PLANS! 
JACK FORD SCIENCE PROJECTS 
PO Box 948A, Duluth, GA 30136 


PLASTICS 


ASTOLITE pours like water, hard: 
ens, like glass without heat. Crystal 
clear, colo , coa 

bilities unlimited, for Industry, labora- 
tories, craft work and gifts. Reproduce 
your designs with a variety of mold 
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materia! propjes, nu Aa d Manus 
o s ; 
To1/PS, "Box "$01, “Woodstock. IL 


29 LOG CABIN & 


HOME BUILDIN. 
GEODESIC Domes, Kits, Plans, Cat- 
alog $3.00. TIMBERLINE GEODESICS, 
2015 Blake St., Berkeley, CA 94704. 


31 NURSERY STOCK 


GROW Ginseng! $50 pound. Have 
seeds, roots. Goldenseal. Information, 
Collins, Viola, IA 52350, 


32 REAL ESTATE 


40 ACRE RANCHES, Sweetwater 
County. Retirement homesites. Part of 
46,000 acre working cattle ranch. 
Power and phones available on some. 
Pat a Bae, OM, dninoral rights, 
FROM $50.00 DOWN/$50.00 MONTH. 
Call or write: Buddy Butler, Ranch 

ager, P. O. Bi sutter, 

6. |-9663. 


“CATALOG! All s Property! 
FarAstenAY perg prePet] 
Estate Agency, Inc. Box 589-PS, Little 
Rock, AR 72203. 800-643-8341 


“CANADIAN Country Pro) M 
Our 63rd year. Catalogue - 
$2.00. Tax Sale Servicer Suite 40d PS. 
85 Bloor caret East, Toronto, Ontario, 


OWN CANADIAN LAI 
$47.00 AN ACRE. Proj 
Canada. Low payments. 
ing, fishing, investment. 
logue. dian Estate Land, Dej 
22C, 286 Lawrence Ave. W., Toront 
Canada M5M ease XC UE LS zu 

— HOW TO 
GOOD COUNTRY LAND. 
Filled Reports. (CL-1). 
Cleveland, OH 44199. 


ot 


o 


35.00. Fa 
Box 99553, 


FREE BROCHURE - 


Sampling over 
1,000 Listings in Missouri Ozarks, 
Graven Realty. Inc., P. O. Box 905-PS, 
Ava, MO 65608. (417) 683-5626. 


FREE..FALL CATALOG! Over 
2.600 "Top Values Coast to Coast! 
UNITED FARM AGENCY, 612-PS West 
47th, Kansas City, MO 64112. 


NEW! FREE! Big Fall-Holiday Cata- 
log! Over 5,400 country properties 
described, pictured! Land, Farms, 
Homes, Businesses, Recreation, Retire- 
ment buys! Selected best thruout the 
U.S. Over 700 offices, 43 states All 
Across America! Yours FREE from the 
World's" Largest! STROUT REALTY, 
Inc. 7 S. Dearborn, Dept. 5810, Chica- 
go, IL 60603. 


CALIFORNIA. Acreage. Lots. $20 
down. $20 monthly. 11546 Valerio, 
North Hollywood 91805. 


GOVERNMENT LANDS - from $7.50 
Acre! "Buyer's Guide’ . . plus nation- 
wide listings - $2.00. Surplus 4 
Box 19107-FH. Washington, DC 
20036. 


3 SPORTING GOODS, 
FISHING TACKLE, ETC. 


FREE Gun Accessory Catalog. El 
porado, Box 581, La Mesa, CA 92041. 


EW Leather Covered Knife opens to 
sharp scissor that really cuts, a 
crewdriver, bottle opener, nail file & 
azor-harp knife. Wafer thin, slim 
ultra smart, this knife is of top 
huality drop forged steel for durability. 
Dniy 23," when closed. $2.75 plus 25c 
ost, & hdlg. 
WESTBURY SALES CO., Dept. K-8-PS 
P.O. Box 434, Westbury, N.Y. 11590 


B4 CAMPING 
EQUIPMENT & TENTS 


FREE Catalog. Everything for Camp- 
ng, Campmor, Box 407P, Bogota, 
b 2 


5 AQUARIUM SUPPLIES 


ive Sea Horses ad 
clades 6 sd ad up 030 ponies rom pe 
Modi, a i Ii an E Us 
Sis onal alge sas, We tai ME DR 


IEGINNERS KIT: adults and upto 0 ponies 
rom pregnan male, st, fond. wai pnr and d 
instructions $3.98. 
GEDELURE AQUARIUM andali above | d 

ficcessories with 10 adults and up to 60 ponies "iir 
om prepa males 84488. 

pape Y A Ma Lie avery 

eon c. Dg A D BT, Cr Gl a 3194 


p7 DOGS 


COLLARS, Leashes, harnesses, ID 
plates. Write for catalog: The Dog 
ollar Works, Maysville, GA 30558. 


9 EARTHWORMS, 


CRICKETS, FROGS 
FREE Literature—We Teach You To 


Raise, Sell 
Inch ‘African Worms, 
Plains, GA 31780. 


2 FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! 
urplus „optical 
Prisms, Telescopes, Binoculars, 
jacgers, 691G Merrick Road, Lynbrook, 
Y 11563. 
FREE Information on the World's 
ost versatile telescope. Priced under 
[200.00. Coulter Optical, Box K2, 
idyllwild, CA 92349. 


43 GOV'T. SURPLUS 


Fishworms, Crickets, 12- 
Carter Farm-12, 


SEEPS! $33.30! 475,000 Items! Buy 
[n Your Area! How! Where! “GUARAN- 
ID. 1979 Government Surplus Di- 


Lottery Guide 
GSURPLUS, Box 2009, Syracuse, 
3220. 


GOVERNMENT Surplus, Buy your 

How, Where. Send $2.00 SUR- 

PLUS HEADQUARTERS BUILDING, Box 
0177-PS, Wa: ee DC 20014. 


JEEPS $52.40. Airplanes $75.01, 
pewriters 36.10, Boats $1.50, direct 
from Government. Directory and Sur- 
[plus $1.00, (Refundable). 
Box '401-PS, Dayton, 

OH 45401. 


DISCOUNT Catalog. Viet-nam Boots, 
'anteens,  Viet-nam "Jackets, Knives, 
jungle Hats, Packs, Helmets, C-rations. 
Send $1.00 refundable. Dixie Military 
Eurplus, Box 8149-PS, Nashville, TN 


“GOVERNMENT SURPLUS Directo- 

" Buy 250,000 items (including 
jeeps) . . . low as 2c on dollar! Most 
|complete information available - $2.00. 
SURPLUS DISPOSAL. ^ 19107-FH, 

/ASHINGTON, DC 20036. 

1979 SURPLUS Army, Navy store 
|64 page illustrated catalog. Send $1.00 
Ruvel, 3037 North Clark, Dept. M8, 
Chicago, IL 60657. 


OFFICAL USA DIRECTORY! Jeeps 
$37.22! 400,000 Listings! Your Imme- 
diate Area! UNEQUALLED! $2.00 (IN- 
CLUDES G-LANDS, G-LOTTERIES IN- 
FOGUIDES!) UNCONDITIONALLY 
GUARANTEED! US/Great Lakes Feder- 


al Surplus Depository, B-807SC, 
Marshfield, WI 54449. (COPYRIGHT 


JEEPS—$59.301 — CARS— $33.50! 
450,000 ITEMS, 1979 DIRECTORY tells 
bow, , Where to buy. 

0. Moneyback Guarantee. 
Surplus “Disposal, Box 99249-A8. San 
Francisco, CA 94109. 


45 BODY-BUILDING, 


SELF-DEFENSE COURSES 
POWERFUL Body Fast! Guaranteed! 
Free Information, American Power- 


house, Box 6677, Minneapolis, MN 
55440. 


46 


PROFITABLE 
OCCUPATIONS 


FREE Catalog. Repair Air Condition- 
ing, refrigeration, Tools, supplies, full 
instructions. Doolin, 2016 Canton, Dal- 
las, TX 15201. 


SURPRISE Everybody. Become No- 
tary Public now. We guide you, free. 
We sell notary needs. Raise’ your 
image, job value, income. Assistance 
nationwide, Brochure: Gulf, 234 Club- 
B, San Antonio, TX 78201. 


FREE LiteratureB—Make Big Money 


Raising Fishworms and Crickets. Carter 
Farm-10, Plains, GA 31780. 


MECHANICALLY INCLINED INDIVIDUALS 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


ALCOHOL BOOK - Monzert's Practi- 
cal Distiller - Detailed Instructions - 
Diagrams - For Constructing Stills for 


lucing Alcohol, $12.00 - to - Tech, 
poe Ent., P.O. Box 404, Westhaven, 
CT 06516. 


HOW TO INVENT - The book that 
teaches you to THINK like an inventor 
and to turn your idea into a useful, 
profitable product. Send $15.00 to: 
Chemical Publishing, Dept. PS, 155 W. 
t., New York, NY 10011. 


EE! Copies leading m 
trade journals. Send 50c po: 
ae -— Morroro, 


AMAZING Book! “Why There Is No 
Life On Other Planets." Only $7.95. 
Vantage Press, 516 West 34th Street, 
New York, NY 10001. 

CLOCK and Watch tch Repairing Books. 
Tools, Materials, ‘atalog. North 
American. Box’ TEHA. River 
Grove, IL 60021. 


49 JOKES & NOVELTIES 


FREE World's Leading Novelty Cat- 
alog. 1600 Jokes, Tricks, Science, 
Sports, Hobbies, Johnson-Smith, C-11, 
Mt. Clemens, MI 48043. 
50 MAGIC TRICKS, 
PUZZLES, ETC. 


PROFESSIONAL 


Fox 


Magic! Huge cata- 
log, 1.000 tricks and books. 
$2.50. Magic Factory, 
Dept. PS8, 24 Lincoln Street, Boston, 
MA 02111. 


51 COINS & CURRENCY 


HONG KONG DOLLAR Only 10c. 
Uncirculated cupronickel dollar. Limit 


One. (Adults Only.) Plus price lists. 
Littleton Coins, KH-2, Littleton, NH 


3 OLD Liberty Head Nickels Only 
$1.00. issued before 1913. Limit 1 Set. 
(Adults Only.) Plus price lists. Lit- 
tiston Coins. HL-2, Littleton, NH 


INDIAN Cent, Buffalo Nickel and 40 
Page List. $1.00 A-Z Coins, 4201 
Coldwater Road. Fort Wayne, IN 46805. 


52 STAMP COLLECTING 


PENNY Approvals! Regardless Cata- 
logue! Kloster. 4164—52nd Street, 
San Diego, CA 92105. 


FREE Worldwide packet. Penny ap- 
provals. Froelich, Box 412-B, Morton 
Grove, IL 60053. 


50 DIFFERENT Old U.S. between 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfield, OH 44907. 


|, 50, YEARS Old, fifteen different 
United States, over fifty years old 25c 
with approvals. Jaxon, Box Cll, New 
Rochelle, NY 10804. 


50 DIFFERENT | Stamps. 
cludes 1943 Flag Stamp of Occupied 
Nations. Only 25c. Approvals included. 
Willett Company, Box 338-S. York- 
town Heights, NY 10598. 

2,000,000 STAMPS - 150 countries 
2c each. Belden, Box 4149, Dearborn, 
48126. 

500 DIFFERENT Stamj 
Smith, 508B Brooks, Coll 
TX 7784 


ior $2.00. 
re Station, 


OLDER US. Plate Blocks. Catalog 
$1.00. Gaither, Box 621, Columbia, 
MD 21045. 


FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 94123. 


U.S. 100 DIFFERENT 10c approvi 
tamps, Box 385-S, Midlothim 


(Adults 


included. Littleton Stamps, AH-2, Lit- 
tleton, NH 03561. 

U.S, 50 DIFFERENT Commemora- 
tives 25c! Approvals. Gordon Davison, 
Contoocook, NH 03239. 

U.S. - THE 1931 Red Cross Issue 
(Scott #702) is Yours, Mint For Only 
loc with U.S., U.N. Plateblock and 
Foreign Approvals. Colonie, Box One, 
Guilderland, NY 130i 

PENNY Approvals. Regardless Cata- 
logue. Zamora, 1 Mendez Liciaga, San 
Sebastian, Puerto Rico 00755. 


TOPS! 100 Popular Poland Stamps 
(All Different) Only 25c, Mystic, Dept. 


PS: Y 1331 —— 
100 DIFFERENT Fascinating Turkey 
Stamps. Only 25c. (Adults Only.) Goli- 


Bethlehem, NH 035' 


SOUVENIR Sheet Free With Approv- 
als. Lee Hoover, Box 3594, Portland, 
OR 97208. 


RUSSIAN space collection with sou- 
venir sheet. Russian approvals. Snedco, 
Waldwick, NJ 07463. 


WOW! 110 All Different Germany 10c. 
Commemoratives, Airmails, High Values, 
Big Catalog, bargain lists. Also fine 
stamps from our approval service, which 
you may return without purchases and 
cancel service at any time. James- 
town Stamp, Dept. AB9-P! 
town, Era 14701. 


3,000 Different 
Mishawak: 


MONEY SAVING” U.S. price 
„ „Scotco, X4455-PS8, Hollywood, 
FL 33023. 


inged Globe, 
raham Lincoln, 
ude selection for. 


ty Bell. plus morel We'll also i 
you to examine. Keep only those you wish to buy, 
any others. Cancel service anytime. Mail 25¢ today to: 
IGARCELON STAMP CO. Dept PSBS Calais, Maine, 04619 


54 RADIO, TELEVISION 


36c TUBES. Radio & TV! Free Color 
Catalog. Cornell, 4217S University, 
San Diego, CA 92105. 


POLICE Scanners, Crystals. Anten- 
mas. Radar Detectors. CB's. HPR, Box 
19224, Denver, CO 80219. 

FREE Educational Electronics Cata- 
log. Edukits Workshop. Department 
791-A, Hewlett, NY 11557. 

55 ELECTRONICS, 


STEREO, HI-FI 


UNREAL Electronics Catalog. Close- 


outs, liquidations, factory surplus! 
Parts, equipment.’ stereo, industrial 
telephone, computer, educational, 


ence, electrical. A 
nating items 
anywhere! Rush $1, ETCO-004, 
762, Plattsburgh, NY 1290 


CONNECT your TELEVISION to your 
STEREO in minutes! Details 15c 
stamp. JMC, 491P South Wyckles, 
Decatur, IL 62522. 


ELECTRONIC SECURITY LIGHTING 
CONTROL. Fascinating Details Free. 
Nelpi Rt. 3, Box 73B, Florence, MS 


Organs. planos, strings. rhythms, amplifiers, 
synthesizers Bulid your own custom instrument 
Also factory assembled. 104 PAGE CATALOG S2 


56 RECORDS, TAPES, etc. 


OLDIES — 45 RPH Original hits 
Catalog $1.00. C&S Record Sales, B 
197, Wampsville, NY 13163. 


,,RECORI TAPES! Discounts to 
13%; mo purchase obliga- 
tions: newsletter: discount dividend 
certificates; 100% guarantees. Free 


details. Discount Music Club, 650 Main 
St. NY 


BEATLES Relic 
log $1.00. Box 2570. 
21801 


. OLD Radio Programs on Cassette 
Tapes. Send 15c Stamp for Catalog. Box 
16365, St. Louis, MO 63125. 


57 MUSICAL INSTRUMENTS 


GUITAR, Banjo, 


[7 
taisu, MD 


Violin, Mandolin 
Making Materials. Accessories. Books, 
Fiano Tuning Kits, Catalog. 50e. Inter: 
tional Luthiers Supply, 5 
Tulsa, OK 74112," Box Pass 


. INTERNATIONAL Catalog valuable 
to makers, repairers of stringed in 


Violin Com 
FR. 4020 W Belvedere "Ave: 
more, MD 21215. 


SPON ACCORDIONS 


from Importer. 
f Models for students, 
ers, professionals. Star 
Terms. Tra 

1. Hohne 


5535 (PX) Belmont Aane, Cheon OSA) 
60 BUSINESS 
OPPORTUNITIES 


NEW Luxury Car Without Cost! Free 
Details. Codex-B, Box 6073, Toledo, 
OH 43614, (419) 865-5657. 


1 MADE $40,000.00 Year by Mail- 


order! Helped ‘others make money! 
Los Box 318FF, Ypsilanti, MI 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operatin 
Small Manufacturing business Without 
Investment write: Busine 
Brighton 11th, Brooklyn, NY 

FREE Literature—Make Big Money 
Raising Fishworms and Crickets: Cart- 
er Farms, Plains, GA 31780. 

|, PHOTOSTAMP Agents Wanted! 
Big Money from Home Mailorder. Free 
Samples & Information: Postermatic- 
C8, East Providence, RI 02914. 

qu PLASTERCRAFT. "Profit ble — Home 

Over 1,000 moldes available. 


MAIL Baby Mutin to New Mothers 
for Big Profits! Details 25e. Volz-PS, 
psi 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


_ REPAI IC JACKS—Free 
details Hydraulic Parts Su apply, pe Dept. 
jox 4157, Brownsville, TX 


$92.00 FROM Square Foot Plywood Te 


(Huge Demand). Revealing Proof 25c 
(Refundable). Woodwins, Bridgewater. 
MA 02324. 


MAKE More Money by Mail, HACO, 
Box 846, Nashua, NH 03061. 

BEAT the Race: 
limited Lifetime 
Qughbred. 


Free Booklet! 


ig 
Brooklyn, NY 11219. 
VENDING Machine. 


No 
Routes earn amazing profits, Big Cata" 


logue _ Free.  Parkwa: 


Corporation, 
1930PSB Greenspring Drive, Timonium, 
Maryland 21093. 
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FREE Mailorder 
Magazine! Mailer's Worl 


Propship. Business 
Box 1355-P, 


MAIL Order Distributorships $100 
for supplies. Free Booklet. Audit Con- 
trols, POB 23339. Dept. 50, Ft. 
, FL 33307 
1 Mailorder Business Newslet- 
ter. Latest Dropship Opportunities. 
Publishers, 4887-B Trail Salt Lake 
City, UT | Sua. 


| Mail Free Secret 
Transworld- i1, "Box 0228. Toledo, Ol 
43614. 


PIANO Tuning learned quickly at 
home! Free information. Empire School, 
Box 450327, Miami 33145. 


SYNTHETIC Oil Increases Fuel 
Economy! Engine Lifetime! Spare Time 
Business, (800) 448-4511. Extension 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative profits. Gres: 
lin Correspondence School, Box 927, 
Spencer, IA 51301. 


OVER $16.50 an hour. Spare time 
home! Rubber Stamp industry nee 
small manufacturers. We furnish 
equipment and know-how! Particulars 
ree! 


TAKE Catalog Order: 
2500 Best-selling speci 
Lowest below-wholesale prices. Imme- 
diate delivery. Spectacular home busi- 
ness opportunity. Free Book, SMC. 
6061 De Soto Ave. Dept. 28-80, 
Woodland Hills, CA 91365. 


$1200.00 MONTHLY CORRECTING 
Lessons! Start Immediately. 
Report, Send self-addressed 
envelope. Home, Box 9201- 
San Diego, CA 92109, 


CHOOSE $100.00 daily wholesaling 
programs. Free brochures! Allrightco, 
Box 91309-X5, Cleveland, OH 44101. 


IMPORT - Export opportunity, Prof- 
itable world-wide mail order b 
from home without capital 'el 
abroad. We ship plan for no risk exam- 
ination. Experience unnecessary. Free 
report. Mellinger. Dept. $2698, Wood- 
land Hills, CA 91367. 


We dropship 
lity products. 


FREE DETAILS. 

' BUMPER— PRESS 
P.0. Bex 22791 (LL) 
Tampa, Fla. 33622 


$150.00 WEEKLY! Webster, Ameri- 
ca's authoritative dictionary 
needs home workers to update 


mailing lists, All 


deti 

address and phone number to: Webster. 

24SCN East 25th. New York, NY 
of 


OVERSEAS . . . $15,000-$50,000+. 
Free Information! Employment, Box 
29217-FH, Indianapolis, IN 46229. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists. 60-18 Wood- 
side Avenue, Woodside, NY 11377. 


64A PROFESSIONALS 
ACCREDITED 


company 
local 


lor, Master, Doctor) 
Professional ' Experience. 
SERVICE. Free Details 
sionals Institute, Box 

MO 65201. 


SIMULTANEOUS SERVICES 


Goverenen Oi Lese Drawings can rog you a lerne 
Peyrg a ee foreach cord fd cun co vou a Torna 
(Ou Lager and National Eten proves the most 
‘onome sarve vida. Wee Dept’ SOG or cal 
Tod ee Smataneous Desin 0004362727 


‘SOUTH BASIN PETROLEUM CORPORATION 
P.O. Box 378, Washington, D C. 2007 


Great New 
Way To 
e Money! 


tho assy M UT way estere siä furniture tonl Css lid 


icked up for a few dollars, worth hundreds 
Folntered: FREE iustrated booklet akowe how to ari 

mich Seda e 
112 South Lyon Street, Santa Ana, California 82701 


SENSATIONAL LOW-COST 
Lightning seller. 
margin. Distributors 
Northwest Electric, Ave, 179. 
D 57301. 


MAILORDER opportunity. ‘Start prof- 
itable home busi 
ence or capital, Wi 
lus details, Mail 
ept. 791, Montvale, NJ 07645. 


WOULD YOU PUT UP $20 to start 
your own business? We train you, get 
ou started in fiberglass repair. Make 
lg money repairing boats, cars, bath- 
tubs, etc. Dept HAG, Fibertex, 412 S. 
Lyon, P. O. Box 10300, Santa'Ana, CA 


WIN at Football! We beat the point- 
spread an incredible 70% last 11 
years! CBS-TV called us No. 1 football 
prediction newsletter! Guaranteed win- 


SELL 
BURGLAR ALARM. 
Exceptional 


Ber! Free: game by game record last 4 
years. Winners rts, 5711-F 14th 
Ave., Brooklyn, NPTIho 

MAKE Rubber Stamps for pront. 
Inexpensive machines. Free Detail 
Stamper, POB 22809 (LLC), Tampa, 

622. 
$1000. WEEKLY. Small Engines. 


Details $3.00. WJ Enterprise, P.O. Box 
23096, Houston, TX 71028. 


GIANT SCREEN TV. Hottest item on 
market! Dealer information: SuperVision, 
15351. Fair Oaks S-903, Dallas, TX 


SWEDISH handicraft needed in every 
household. Details and four samples 
$5.00 airmalled. IMB, Box 39, S-230 
50. Bjarred, Sweden. 


be a TAX CONSULTANT 


Income unlimited in full or part time home bu: 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
mess tax service, No bookkeeping experience 
needed. We train you at home, help you 

Accredited Member NHSC. Free literature. 
Salesman will call. Vet Approved. National Tax 

rain 


ELECTRONIC 
ASSEMBLY BUSINESS 


‘Start home, spare time. Investment, knowledge or 
experience unnecessary. BIG DEMAND assembling | 
electronic devices. Sales handled by 
professionals. Unusual business opportunity. | 

| 


FREE: Complete ilfusirated litaratura h 


BARTA, Box 2185V 
Walnut Creek, Calit. 94597 


138 | POPULAR SCIENCE 


FREE SHOES: 


RETAIL VALUE OVER $30 


I'll show you how you 
gan earn free shoes or boots for yourself 
PLUS up to $200 a month in extra In- 
come. Show friends and neighbors how 
they can save $15 to $20 a pair on 
high quality shoes or boots. Selling kit 
free. Write: Gordon King, Hanover Shoe, 
Ine. Dept. 2134, Hanover, Pa. 17331 


61 MONEYMAKING 


OPPORTUNITIES 


LEARN The Secrets of Repairing 


Junk Batteries. “Fabulous Profits", 
Small investment. Apex Engineering: 
Bolsa Road, Atascadero, 


SCIENTIFIC DISCOVERY | Changes 
Luck Instantly. Assures Success. Fan- 
tastic Report, FREE. ASSOCIATES, 
Box 98-P, Brooklyn, NY 11235. 


$400 FIRST Week with Ad Clocks or 
money back. Your own Advertising 
Business. Action Ad Clocks, Room AC- 
3-IH, 1512 Jarvis, Chicago, IL 60626. 


ERASE DEBTS with 
law: CREATE wealth! 


little-known 
FREE report, 


Blueprints, #S8, Box 900, Bronx, NY 
10471. 


MAKE TOP MONEY IN 
n STAINED ‘GLASS 


b Lean at in vour spare time 
Program includes your book of com 
pietely iustrated lessons ~ ail profes. 
Zonal togis many interesting prorects 
and more. Al this included in 
/-— our wei study program Every 
= thing sedet o trt you on you 
(Peasy to succes — FREE INFO 


£s INA CAREERS LTD. ub. Dept. PSG-89 


A E Main St. Round Lake Park, lI 60073 


62 EMPLOYMENT 

INFORMATION 
AUSTRALIA— New Zealand, 60,000 
Jobs! Free transportation! Guidebook, 


listings $2.00. Austco, Box 4116-F. 


Hayward, CA 94540. 


Bachelors, i 
vealing details. Counseling. 
SP8, Tustin, CA 92680. 


66 AGENTS WANTED 


GET Cash Commission with Each 
Order from Friends, Neighbors, for 
America’s Finest Shoes. Easy! Profit- 
able! No Experience Needed! Selling 
Outfit Free! Mason Shoes, K-492, 
Chippewa Falls, WI 54729. 


SPARE TIME CASH. Sell Famous 
Hanover Shoes. Samples, sales kit free. 
No experience needed. 'No age limit. 
Big Commissions. Hanover Shoe, Dept. 
2485, Hanover, PA 17331. 


67 SALESPERSONS— 
DISTRIBUTORS WANTED 


INSTANT CASH COMMISSIONS Full 
or part time. Free Sales kit features 
America's largest line low priced Busi 
ness. Printing, Advertising Specialties 
Sign, Calendars and other necessities 
used daily by business people. Profit- 
able repeat order. No experience. No 
investment. No collections or deliver- 
ies. Write today. National Press, Dept. 
956, North Chicago, IL 60064. 


71 ARTS & CRAFTS 


PROUD OF YOUR ACCOMPLISH- 
MENTS, talents, handiwork, skills, hob- 
bies? Get FREE published  recognitioi 

ils. Achievers International 


GENUINE DIAMOND 
MARKING PENCIL 
This marking pencil is tipped wi 
diamond rather than synthetic an 
anteed to mark on any hard material other 
than diamond. 


A tool of infinite uses, ge 
work, marking of ceramic, gli 


marking of 

fixtures, precise line spacing, graphic 
work, property identification, etc. The di 
mond is ground and lapped to a 90° in- 
cluded angle. The mounting is 4mm 
(5/32") long by 3.1mm (1/8") diameter, 
goldplated. The handle works like a ball- 
Point pen with a protective cap and pocket 
clasp. Non-retractable, failproof. Over-all 
length is 130mm (5-1/8") with cap closed. 


DIAMOND A 


MARKING 
PENCIL 
MINITOOL Dept. 4 
15076 Dickens Ave., San Jose, CA 95124 


CAT. #D-97 

$4.95 
71A REPRODUCTION 
MOLDS 


OLD Time Miniature Soldier Molds 
Free Catalog. Castings, 43 Turnbull 
Highland Park, IL 60035. 

RUBBER, Fiberglass molds for orna- 
mental concrete (birdbaths, planters 
etc.). Over 900 to choose from. Free 
information. SASE. Plycrete Mold, Elk 
Rapids, MI 49829. 


72 EDUCATION & 
INSTRUCTION 


HIGH School at home, no classes. 


| Diploma awarded, low cost. Information 


Free, call toll free anytime 1-800-621- 
5809 (Illinois 800-972-5858) or write 
American School, Dept. 30847, 850 E. 
58th St, Chicago, IL 60637 


MEMORY, Sleep Learning. Free Publ 
gation. DLP, Box 487, Anaheim, 


BARTENDING—Bar — Managemen 
Home Study. Bartending, nin 
3843-G San Fernando Road, Glend 

CA 91204. 


UNIVERSITY DEGREESI No Clas: 


Fast, Economical. Accredited. Tz 
Revealing Details. Success, 
12500-S7, Columbus, OH 43212. 

ELECTRONICS Degre (BSET) 
correspondence. Grantham Colle 
2500 La Cienega, Los Angeles, CA 
90034. 

DEGREES, Thesis Method. Broclh 
$1,205. Box 3388, Tulsa, O 


FREE Lifetime Ordination. Becom| 
Chaplain, Missionary Evangelist, Bish} 
op, Bok 744-PS, McKeesport, Pj 


WELDING TRAINING. Basic and Ad 
vanced for Major Processes — 


(Stick). MIG, TIG, Gas, Pi 
rocesses. A non-profit school. Accred| 
ted member NATTS. Approved Ohi 
10-12-0064 HT. Write for school 


bulletin and course schedule. MOBAR’ 
SCHOOL OF WELDING TECHNOLOG) 
Box 79, Tro 


LEARN WHI 
New Method! 
Autosuggestion, 
WA 98507. 


EARN Extension Degrees in Ho- 
moeopathy, Radionics, "Botanic Medi. 
cine, Naturopathy, | Philosophy, Pay 
chology, etc. School Founded’ 1961 
Prospectus $1.00. Airmailed, Secrets 

PA/PS,  Brantridge it School] 
Highfeld, Danehill, Sussex, Englan 
RH17 TEX. 


LEARN Dowsing, Radionics, Radies 
thesia and E.S.P. Subjects. Free Illus. 
trated Catalog. Courses and Equipment. 


ASLEEP! Astonishing 
Strange | Cataloj 
Box" 247A Olymp 


ng 


(Airmailed $2.00.) Established 3q 
Years; Bruce Copen, Highfield, Dane} 
hil, Sussex, England RH17 TEX. 
EES BY MAIL. 
Ph.Ds, the 


without attendin 
Free  revealini 


Cambridge Academy, Dept PS- LN 
E. Osceola, Stuart, FL 33494. 


. LEARN Auctioneering, VA Ai 
Free Catalog. Gordon E. 


P.O. Box 949, 
1A 50401. 


KARATE. Home Study Course. Les 
Oriental Fighting Secrets Quickly and 
Easily. Certificate led. Free Bro} 
chure. New Orient Karate School, Dept, 
PS1, Avon, NJ 07717. 


"UNIVERSITY Degree: 
credited, Counselors, 1 
cox, Suite 423C, ‘Los 


Dept. 3| 


by Mail, Ac. 
26 North WIL. 
Angeles, 


90028. 
ELECTRONICS. Teach Yourself a 
Home. Inexpensive, Easy. Send 


$1 for Complete Course Outline. Tech. 
nology Training Institute, Box 3254ps| 
Culver City, CA 90230. 


ELECTRONICS CAREER TRAINII 
l Bil. FCC License, Colo 


Enwineerng, Fi b: 


'hool Rej 
d Institute of 

Dept. WPS-50, 

leveland, OH 


E, 
Write Clev 
inc. (CIE), 


call, 
tronics, 
1776 East 17th Stréet, 
44114, 


PalEARN Pastel, Portrait, Painting 
y, New Method. Earn Big Mone; 
Free’ Details. Poln, P. O. Bok 295 B 
tlinburg, TN 37738. 


MM forget. Discover your natural ability 
recall everything. Send for free information to 
INSTITUTE of ADVANCED THINKING 


struction, service, repair, all systems Jet- 
Gas Turbines. Multi-fuel power units for 
generators, aircraft, trains, buses, ships, 
etc. Write for complete details. 
AMERICAN JET SCHOOL 


Dept. 122C Darby, Montana 59829 


| The American School has been 
Iping adults FINISH HIGH SCHOOL 
HOME in sparetime, by correspon- 
nce for almost 80 years. DIPLOMA 
/ARDED . . . see if wo can holp you. 
erican School, Dept. 10869 
0 East 58th St Chicago, IL 60637 
ame. 
ktdress. 
ty/Sta 
ONG neme 
= NO FINANCE CHARGES == 


CARTOONING, 
SIGN PAINTING 


CARTOON for money ! ! ! Free 
k; Success, Box S858, Dearborn, 


MODERN Cartooning taught by 
rite for free brochure. Cartoonerama, 
px 263-AB, Branford, CT 06405. 


DETECTIVES 


37 Bugging, wire- 
$10.00. Microtek, 
2016, Sheffield Lake, OH 


. For Busi- 
ss, Investment Purposes $10,000. — 
0,000,000. Free Details! Arab-PS, 
5 Main, Vidor, TX 77662. 


BORROW FROM HOME 
ANY amount, any purpose, 
days, Competitive rates. Al 
imited inco: 
No experience 
1 Company to 
ible. No Gimmicks! Free 
Dept, 11-C-8, 1145 
iervolr Avenue, Cranston, RI 02020. 
BORROW $25,000 "overnight." Any 
irpose. Keep indefinitely! Writo: Suc- 

h, Box 29263-FH, Indiana- 


within 


rn un 


BEERMAKERS, Winemakers. Free 
talog, Recipe. Finest Ingredients, 
uipment, Service. SPI, Box 7848, 
japel Hill, NC 27514. = 


rmakers. Free 
les. Continen- 
IN 


juipment Suppl 
8016-PS, Indianapolis, 


EE ENCYCLOPEDIA WINEMAKING 
IRMAKING, supplies, equipment, in- 
'ynox Box 


WINEMAKERS - Beermakers: Free 
justrated catalog of supplies. Sem- 
P.O. Box 12276H, Minneapolis, 
IN 55412. 


MAKI 
talog, Fast Service, Large Si 
us, Box 7850-N. independe 


REPLACEMENT PARTS, service tools 
. First 


larts, Box 6329-K82, Erie, PA 16512. 


REPLACEMENT PARTS for Chainsaw, 
Small En- 


Dorch WI 


METRIC CONVERTERS 
EVERYONE Will need one when the 
to the Metric | Syste 
Easily Converts Weights, 
ures, Temperature, " Evert 
and Cube Roots. Price of 
.95 includes tage. Send to: 
ROBE! SHEPPARD 

RR 1, Box 22 

Milltown, IN 471. 


sale! Many Free! Liquidations . .-. 
Closeouts! . . . Job Lots . . . Single 
Sampler, Free details. Worldwide Bar- 

unters, Box 730-B, Holland, MI 
49423. 

RINGS, Jewelry iced 130% below 
retell price “Catalog, $100. (refund. 
able). Anka-PS, 95 Washington, West 
Warwick, RI 02893. 

80 ADVERTISING 


AGENCIES & SERVICES 


EXPERT Assistance for mailorder, 
advertisers. Ratebook leading newspa- 
pers, magazines $1.00. Chicago Adver- 
Hising Agency, 28-ES Jackson, Chicago 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


RUBBER Stamps. Free Catalog. 
Jackson's, Brownsville Rd. G-100, Mt. 
Vernon, IL 62864. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINT YOUR OWN — Printing 
Presses. Type, Supplies Direct From 
Factory. Send 25c for Catalog and 
Samples to: Kelsey Company, DS. 
Meriden, CT 06450. 


SIMPLE-X RUBBER STAMP 
PRESSES. Hydraulic Operated. Electri- 
tally, Heated. Sizes 37x87, 8x12". 
loxi5". Starting Outfits. Order for 
Presses. Supplies Shipped Day Re- 
ceived. Send $2.00 for Catalog and 
Brochure. Custom Manufacturers, Box 
211-PS, Springfield, MO 65801. 


87 TOBACCO, PIPES, 
CIGARS 


CUSTOM Blended Pipe Tobacco. Free 
Sample. Green River Tobacco Co., Box 
1313PSP, Owensboro, KY 42301: 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH IMMEDIATELY for 
Old Gold. Sliver, Platinum, Jewelry, 
Gold Teeth, Watches, Diamonds, 
tacles. Free Information. Rose li 
tries, 20-Y East Madison, Chicago, 
60662. Established 1934. 


GOLD - Silver - Platinum Wanted. 
For free “Information write: Wilmots, 
345 S. Glassell, Orange, CA 92666. 


BUYING GOLD - STERLING! Sc: 
Unusables. Free Information. Relmet, 
50 Margin, Salem, MA 01970. 


HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watcher 
Silver, Platinum. Mail Articies Today. 
Free "gift with Information. 

Gold & Precious Metals, 6 
Dept. 1257, Chicago 60603. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. North 
T Box 77-BH, Fox River 

IL 60021. 


Ei 


Gro 


91 OF INTEREST TO ALL 


BE ORDAINED minister. $5.00: 
World church. Rt. 2, Goodlettsville, TN 


FANTASTIC Product! Shave with it! 
Insect repellent, organic cleaner! 100 
uses! Order today, 1 qt $3.95. JDJ 
Distributors, P.O. Box 36, W. Nyack, 
NY 10994 


[NDING MORE FOR LESS? 

DISCOVER ways to get more for your 
money. Introductory issue $1. Z's In- 
fistion Fighters, Dept. 20, Box 3094, 
Clinton, IA 52132. 


“CONSUMER Guide to Shopping By 
Mail." For your Free copy send a self- 


addressed. stamped long envelope to: 
DMMA/NY, 6 East 43rd Street, New 


York, NY 10017. 
Perma 


Paa / 
“Note Pad” 


Lasts for Years 


T Year Warranty 
* 90 Day Satisfaction. 
Guarantee. 


Pencil with Metal 
Alloy Tip Writes on 
rigid plastic pad 
even when wet or 
oily. 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


FREE! Color-Illustrated — 96-page 
Catalog of Ship Model Kits, Doll House 
Furniture Kits, How-To-Do-It Books, 
Plans, Construction Materials, Tool 
Engines, Motors, Fittings. Write Now! 
James Bliss &' Company, Dept. PS, 
Route 128, Dedham, MA 02026. 


94 FOR INVENTORS 
PATENT IT 


ECONOMICALLY! 


Free 


REGISTERED 

Applications and Searches. Mail Ser. 

vice. Free Preliminary Review. Box 
NY 1054 


. NEED HELP, INF. 
ETY OF AMERICAN INVENTORS, Rte. 


opment service. For details 
les S. Prince Co, Inc, Empire 
State Building, Suite 3308-H, NYC 


10001. 


NONPROFIT foundation helps invi 
tors. Widest range of services. Free 
recording forms. Free evaluation, Afüil- 
lated Inventors Foundation. '501-A 
lowa, Colorado Springs, CO 80909. 


IDEAS, inventions. new | products 
needed by innovative manufacturers, 
Marketing assistance available to indi- 
viduals, tinkerers, universities, com- 

les with feasible concepts. Write for 
it-PS, IMI, 701 Smithfield Street, 
Pittsburgh, PA 15222. 


FREE INVENTION DEVELOPMENT. 
Information $3.00. Humen, Box 877, 
Elkton, MD 21921. 


BURIED TREASURE 


SEND FOR 
FREE INFORMATIVE BROCHURE 


RESEARCH PRODUCTS 
sox EI TAMPA, FLORIDA 33611 


105 MISCELLANEOUS 


t Elijah Coming 
lo Mission, Dept. 
oad, Rochester, 


FREE BOOK. Pro} 
Before Christ. Megi 
58, 481 Thurston 
14819. 


FREE copy leading mail order 
journal. Best, Merrero, LA 70073. 


106 PERSONAL 


BECOME An Ordained Minister. Free 
ministerial credentials legal 
right to the title “Reverend. 
Church of Gospel Ministry. 
Skyhill Court, Chula Vista, 


486-PS 
‘A 92010. 


INVESTIGATORS. Latest, Electronic 


Aids, Wri lifton, Box 220-F. 
Miami, FL 33168. 

ORDINATIONSI Men, Women! De- 
tails, CC, 804 West Hemlock, 


Follette, TN 37766. 


ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices available. Omnidenominational. 
Free Detalls. Acquarian Church. 432- 
PS PCH, Hermosa Beach, CA 90254. 


INVENTORS: If you have an in’ 
tion for sale or license, write for free 
booklet explaining how we can hel 
you. Kessler Corp, C-78-Fl, 
Fremont, OH 434: 


INVENTORS-INNOVATORS 


Manufacturer 
tions and new 
commercial sales potential. We can 
you to SUCCESSFULLY sell your invention. 
FREE information. instructions and list of 
INTERESTED manufacturers. 


G.T, Brandon & Associates 
17925 Sky Park Circle, Sute G 
Irvine, Calif. 92714 


need inven- 
which have 


NO FEES! ... OF ANY KIND ... AT ANY TIME 


94A MANUFACTURERS 


PATENT LAWYER 
by Mall Box 405, 
02052. 


95 INVENTIONS WANTED 


MANUFACTURI 
TIONS. ADVANTEK 
1100 17th NW. 
20036. 


LEARN how to offer your invention 


Serves Inventors 
Medfield, MA 


SEEKING INVEN- 
INTERNATI 
WASHINGTON, 


for sale or license. Free Booklet 
Outlines Procedures, royalty rates, 
requirements. Ki Sales Co 


tion, C-78-IW, Fremont, OH 43420. 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 
Disclosure protection. royalties 
mation on how to protect your ideas. Call or Write 


American Inventors Corp. 
West. Springfaia, MA ate) fS) 737-5576 
‘A Fee Based Service 


100 WANTED TO BUY 


$4 PER Lb. For Scrap Carbide: Stel- 
lite $3. Larry Poley, (616) 979-407! 


QUICKSILVER, platinum, — silver, 
gold! Ores analyzed. Mercury Terminal, 
Norwood, MA 02062. 


TUNGSTEN Carbide, Tungsten, Tita- 
nium, Tantalum, Sell to consumer. 
Walker Metallurgical, 14111 Schaefer, 
Detroit MI 48227. Toll Free 1-800- 
521-8484. (In Michigan, 313/273- 
0500 collect.) 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, jewelry, gold nug- 
gets. New patented revolutionary de- 
vice. Free catalog. Gardiner, 4729L N. 
Tth Ave., Phoenix, AZ 85013. 


NEW Luxury Car Without Cost! Free 
Details. Codex-E, Box 6073, Toledo, 
OH 43614. (419) 865-5657. 


WHAT Form of Inexpensive Exercise 
Concentrates on Improving Your Circu- 
latory and Respiratory Systems, 


and is 
3 Times Moro Effective Than Jogging 
in "a" “Comparable, Amount ot” fune 


Send $2.00 (M.O. only). Box 342, 
Cambridge, MA 02139. 

BLACKJACK — Earn $50 hourly. 
Win | every Guaranteed, | Free 
Details. Scirater, Box 234 P837, 
Williston Park, NY 11596. 

CERTIFICATE: Documents (all 
kinds) Guaranteed! Authentic!! Cata- 


logue 250: LTD Documenta, Hox 3910- 
A9, New Hyde Park, NY 11040. 


COLLEGE DIPLOMAS WITHOUT 
CLASSES. Accredited Degrees by Mal 
Free Details, EACS, Box 33428, Seat- 
tle, WA 98133. 


xd: 


106A HAIR CARE 
HAIR FARMING®I Stops hair loss - 


Stimulates new hair growth, FAST, 
FAST RELIEFI No chemicals. Guaran- 
teed results 30 days. Exciting facts 
free. Rogly Research, Box 570726, PS 
218, Miami, FL 33157. Write today! 


107 HEARING AIDS 


HUGE SAVINGS. 
Free Trial. 


Eliminate dealer 
Batteries whole- 


Moby | Mall! 
EYSAVERS,” 9530PS-8 Langdon, Se- 
pulveda, CA 91343. 


HEARING AIDS 
PRICE CATALOG FREE! 
SUPER SAVINGS! Newest, Finest. 


1 

All types. Buy DIRECT & save uj 
- to HALFI No salesmen. Sold i 
L| 


AIR MAIL on HOME TRIAL. FREI 

Catalog. Write: MONEYSAVERS, 

Dept. PS-8D, 9530 Langdon Av 
W Sepuiveda, Cal. 91343 
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801 Automatic Garage Door Opener Basic in- 
stallation guise for the do-it-yourselfer shows 
the ease of installing a Genie Automatic Garage 
Door Opener System by Alliance Mfg. Free 


802 Consumer Guide to Selecting the Right 
Ceiling Illustrations of suspended and tile ceil- 
ings and installation methods are given. Also 
included is information on maintenance, light- 
ing fixtures, and accessories, from Armstrong 
Cork Co. Free 


803 What You Should Know About Roofing or 
Siding Before You Build or Remodel Thirty- 
six-page color booklet describes asphalt shin- 
gles, vinyl sidings, gutters, soffit and fascia sys- 
tems, and plastic ornamental shutters for new 
buildings or remodeling. From Bird & Son. 50¢ 


804 Browning Outdoor Equipment Browning 

catalog of 156 pages shows complete line of 

sporting arms, archery, fishing rods, boots, 
lothing, and golf equipment. Free 


805 Protect Your Family BSR's electronic se- 
curity system X-10 allows you to control your 
lights and household appliances with fingertip 
convenience at your bedside. Illustrated bro- 
chure. Free 


806 Panel a Room With Redwood Lum- 
ber Step-by-step guide to redwood-lumber 
wall paneling uses photos, diagrams, and de- 
tailed text for a variety of beautiful designs. Pur- 
chasing information, materials list, necessary 
tools, and finishing wt tips are included. From Cali- 
fornia Redwood. 


807 TV Problems? Reception Difficulties? Il- 
lustrated guide lists dozens of TV ailments and 
repair tips. It includes estimated costs for ser- 
vice, parts, and labor. From Diagnostic Video 
Service. $ 


ed We Energy with Styrofoam Insula- 

d brochure contains information 

on E oed of Styrofoam-brand insulation 

and energy. saving properties of it, compared to 

Er building materials. From Dow Chemical 
. Free 


809 Flecto Rust Prevention Ferrothane plastic 
finish with Rustaid is a beautiful way to protect 
metal surfaces from rust and corrosion without 

rimer. Booklet provides ideas for use, and 
color availability. Free 


810 Ice Chests and Coolers Igloo Corpora- 
tion's catalog illustrates its line of durable all- 
plastic seat-top ice chests, beverage coolers, 
and utility containers. Useful for picnicking, 
boating, or any kind of outdoor and recreational 
activity. Free 


information 


811 The Faucet that Cooks as it Pours Steam- 
ing-hot-water dispenser provides 190-degree 

water instantly at your sink. Ideal for instant cof- 

fee, tea, soups, and food. From In-Sink-Erator. 
ree 


812 Quality Drills and Cutting Tools Hanson's 
44-page catalog of high speed drill bits, taps, 
dies, and router bits also f 


bit sets. Free 


813 Home Maintenance and Repair Book- 
let How to prepare surfaces for painting and 
decorating, build brick and block walls, cut, slice 
andtrim building materials and how to use craft 
knives and tools are explained in 28-page book 
from Hyde Mfg. 130 illustrations. $1 


814 Household Moving On YourOwn Why use 
van lines when you can easily do-it-yourself? 
Millions have efficiently and economically 
moved themselves with the aid of U-Haul's in- 
formative Moving Guide. Free 


815 Jeep-Pickup-Truck Test J Pickup 
proved superior to Ford, Chevy, and Dodge in a 
test of automatic four-wheel-drive systems. 
Copy of test results and color catalog of Jeep 
vehicles. Free 


816 Snapper Riding Mowers Brochure de- 
scribes what youget twhen you invest ina versa- 
tile McDonough Snapper mower. Specs and at- 
tachments are included. Free 


817 Transmission and Engine Oil Coolers Pro- 
tect your car with Mesa's transmission- and en- 
gine-oil coolers. New design and capabilities 
are described in booklet. Free 


818 35-mm Single Lens Reflex Camera Pen- 
tax MX 35-mm SLR features, including motor 
drive and interch: » able focusing screens, are 
explained in t formative brochure. Free 


819 Fireplace ideas Booklet Portland Willa- 
mette Company's 16-page brochure shows 
many ways to screen your fireplace with mesh 
and glass in 26 finishes. Decorative accessories 
and tips on proper screen selection are also 
shown. 25€ 


820 Practical Wood Finishing Methods Hard- 
cover book—128 pages of information on using 
modern wood-finishing techniques, materials, 
andtools that will help you achieve professional 
uae d available from Rockwell Internation- 
al. 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


821 Safety for Home and Business Vario: 
locks for doors and windows, safety and secui 
ty systems are described in this brochure from 
Russwin. Free 


822 Build Something Beautiful It's easy, with 
Home and Yard Cement Projects from Sakrete 
mixes. Step-by-step instructions accompanying 
18 home-improvement projects. 50€ 


823 Surface Preparation Booklet Thi 
ge guide for the do-it-yourselfer gi 
ome maintenance, repairs, decori 
furniture refinishing. From Savogran. 2! 


824 Old Timer Almanac Valuable information 
and interesting reading about knife making, 
care, and collozing, including an iron-on pat 
from Schrade Cutlery. Free 


825 How to Plant and Grow Shrubs and Trees 
Around Your Home M. Scott's booklet ad- 
vises about where, what, when, and how to 
plant. It also discusses care after planting, 
ing, fertilizing, pruning, and stopping the spoil- 
ers. Free 


826 Avon Inflatable Boats Description of 17 
models of inflatable craft for fishing, white- 

ter river running, and water-skiing i: 
from Seagull Marine. 25¢ 


827 Morso Wood Heat Handbook Learn about 
all the working parts of an airtight wood stove. 
Sections on proper loadi d installation, metal 
and masonry chimneys, and various wood char- 
acteristics are included. From Southport Stoves. 


828 Play Olympic Golf. Whisperin 
and Country Club in Sant 
fers a new playing-ran 

your shot-making. 


829 Woodworker's Store Catalog Manual of 
woodworking supplies includes information on 
hardwoods, eers, ges, plans, mouldings, 
cane, knobs, and a great selection of finishing 
materials and how-to tips. $1 


830 Recreational Vehicles Yellowstone's 18- 

page brochure features photos and complete 

specifications for the Yellowstone Country Club 

and Camino travel trailers and fifth wheels, Ca- 

pu park model, and Cavalier mini-motorhomes. 
Free 
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Right to the finish, its Canadian spirit stands 
out from the ordinary. What keeps the 
flavor coming? Super lightness. Superb 
taste. If that's where you'd like to head, set 
your course for Lord Calvert Canadian. 


9 mg. “tar”, 0 .8 mg. nicotine av. per cigarette by FTC method. 
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